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P-R-OCEEDI-NGS

(7:58 a.m)

CHAI RPERSON CANADY: If the room can get
quiet we're going to begin sonme of the housekeeping
now so that we can start with Dr. Malinin right at
8 o' cl ock.

Ms. Scudiero is going to read off the
di scl ai mer s.

MS.  SCUDI ERC Okay. Good nor ni ng,
agai n. | have the conflict of interest statenents
to read for today and also for the tenporary voting
statenents appoi ntments.

The conflict of interest statenent for
today's neeting. The following announcenent
addresses conflict of interest issues associated
with this nmeeting and is made part of the record to
precl ude even the appearance of an inpropriety.

To determne if any conflict existed,

the Agency reviewed the submtted agenda and all

financi al interests reported by the comittee
partici pants. The conflict of interest statutes
prohi bits speci al gover nnment enpl oyees from

participating in matters that could affect their or
their enployers' financial interests. However, the

Agency has determined that the participation of
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certain nmenbers and consultants, the need for whose
services outweighs the potential conflict of
interest involved, is in the best interest of the
gover nment . Wai vers have been granted for Drs.
Constantine Gatsonis and Richard Fessler and Dr.
Fessler is unable to attend, for their interest in
the firnms that could potentially be affected by the
Panel's deliberations. The waivers allow these
i ndi vi dual s to participate fully in today's
di scussi on.

A waiver has also been granted for Dr.
Richard Penn for his interest in firms that could
potentially be af fected by t he Panel ' s
del i berati ons. The wai ver al | ows him to
participate in the guidance docunent discussion for
artificial enbolization devices. Copi es of these
wai vers nmay be obtained from the Agency's Freedom
of Information Act Ofice, Room 12A-15 of the
Par kl awn Bui | di ng.

W would also like to note for the
record that the Agency took into consideration
certain matters regarding Drs. Gatsonis, Fessler
and Cedric Wal ker. These individuals reported past
or current interest in firms at issue, but in

matters not related to the topics for today's
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di scussi on. Therefore, the Agency has determ ned
t hat t hey may partici pate fully I n t he
del i berati ons.

In the event that the discussions
i nvol ve any other products or firms not already on
the agenda for which an FDA participant has a
financial interest, the participant should excuse
hi mself or herself from such involvement and the
exclusion will be noted for the record.

Wth respect to all other participants,
we ask in the interest of fairness that all persons
maki ng statenents or presentations disclose any
current or previous financial involvement with any
firmwhose products they may wi sh to coment on

The next statenent is an appointnent to
tenporary voting status. Pursuant to the authority
gr ant ed under t he Medi cal Devi ces Advi sory
Comm ttee charter, dated October 27, 1990, and
anended August 18, 1999, | appoint the follow ng as
voting nenmbers of the Neurological Devices Panel
for the duration of this neeting on Septenmber 16
and 17: Constantine A Gat soni s, Ph. D. on
Septenber 17th; Robert W Hurst, MD., on Septenber
16th and 17th; Richard D. Penn, MD., on Septenber

16th and on the norning of Septenmber 17th for the
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di scussion of the draft guidance docunent for
neur ol ogi cal enbolizati on devices. For the record,
t hese people are special governnment enployees and
are consultants to this Panel wunder the Medical
Devi ces Advisory Committee. They have undergone
the customary conflict of interest review and have
reviewed the material to be considered at this
meeti ng. This is signed by Dr. David W Feigal,
Jr ., Director of Center for Devi ces and
Radi ol ogi cal Health on Septenber 9, 1999.

One nmpre statenent. Pursuant to the
authority grant ed under t he Medi cal Devi ces
Committee charter of the Center for Devices of
Radi ol ogi cal Health, dated on October 27, 1990 and
anmended August 18, 1999, | appoint Dr. Pedro
Pi ccar do, M D., as a voting nenber of t he
Neur ol ogi cal Devices Panel for this nmeeting on
Septenber 16th and 17th. For the record, Dr.
Piccardo is a voting nenber of the Transm ssible
Spongi form Encephal opat hies Advisory Commttee and
the Center for Biologics Evaluation and Research.
He has undergone the customary conflict of interest
review and has reviewed the rmaterial to be
considered at this neeting. This is signed by

Linda A. Suydam Doctor of Public Adm nistration,
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Seni or Associate Comm ssioner on Septenber 15,
1999.

CHAI RPERSON CANADY: I'm Al exa Canady,
Chai rman of the Neurol ogical Devices Panel and |I'm
a Pediatric Neurosurgeon at Children's Hospital of
M chi gan in Detroit. Yest er day, we made
recomendati ons on the draft guidance docunent for
dura substitute and started on the classification
of human dura when the lights went out. Today,
we'll finish on that <classification and proceed
with making recommendations on the schedule topics
for today. The draft guidance docunent for
neur ol ogi cal enbol i zation devi ces and t he
reclassification petition for totally inplanted
spi nal cord stimulation

| would like to note for the record that
the voting nenmbers present constitute a quorum as
required by 21 CFR Part 14.

Before we begin the neeting, | would
li ke the Panel Menber s again to I nt roduce
t hensel ves, starting with Dr. Penn.

DR. PENN: Ri chard Penn. I'm a
neur osur geon from Chi cago.

DR. GONZALES: G | bert Gonzal es. l'"m a

neuroncol ogi st from Menorial Sloan Kettering Cancer
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Center in New York City.

DR. Pl CCARDO Pedro Piccardo, |ndiana
Uni versity, Neuropathol ogy.

DR. W TTEN: Celia Wtten, FDA Division
Di rector, DCRD

IVS. MAHER: Sally  Maher, | ndustry
Representative, Wesleyan Bi onedical.

DR. WALKER: Cedric Wal ker, Professor of
Bi omedi cal Engi neering, Tulane University.

DR. KuU: Andrew Ku, Allegheny General
Hospi t al . ' m a neur oi nt erventi onal
neur or adi ol ogi st .

M5.  WOINER: Anne Wbj ner, Assi stant
Professor, Clinical Nursing, University of Texas at
Houston and Clinical Nurse Speciali st, Nur se
Researcher, Division of Stroke Neurology, UT Md
School

DR. EDMONDSON: Everton Ednondson. ' m
a neurol ogist, neur oncol ogi st pain nmanagenent
speci alist from Houston.

DR. HURST: Robert  Hurst. ["'m an
i nterventional neur or adi ol ogi st , Uni versity of
Pennsyl vani a.

CHAI RPERSON  CANADY: Thank you very

much. We'd like to return to our open session from
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yesterday with one scheduled speaker, Dr. Thomas

Malinin from the University of Mam. Theodore
Malinin. 1've screwed it up both days.

DR. MALININ:  Well, that's close enough.

' ve gi ven you sone hi st ori cal backgr ound

yesterday just before the lights went out on dura

mat er al lografts. I do apologize to the Panel

Menmbers for not bringing the visual aids for this

presentation, but | did not know | was going to be
attending this meeting until the beginning of this
week.

As we have nentioned, | have been

involved in preparation of dura mater allografts
for some 30 years from the day of their inception
at the Naval Medical Center. We have continued to
do so. Clinically, I'"'m told by ny neurosurgical
col | eagues that these have been effective materials
for substitution of vacuol e neni ngeal defects.

Dura mater is a very unique and a
peculiar structure. We have described the fibroid
orientation in this mterial, both by [1ight
scattering and by polarized mcroscopy. We' ve

publi shed these results in The Journal of Anatony

| ast year. The dura mater has been tested

bi omechanically and the results of these have al so
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been published in Biomaterials Journal. W find it

difficult to find any other structure in the body
with which we conpared dura mater which s
conpar abl e.

Dura mater when it is not subjected to
treat ments, but is sinmply freeze dried and
sterilized with ethylene oxide as we do it, is
bi omechanically conpatible to frozen and untreated
dur a. If we subject it additional treatnents it
beconmes stiff and the stiffness, although probably
does not inpede transplantation of small patches of
dura which are rectangular, does make the |arge
grafts wvery, very non-pliable and difficult to
i npl ant .

The safety nmeasures we're obviously
concerned wth. The FDA has instituted a general
gui dance for selection of donors for all tissues
for transplantation. We follow these religiously.

In fact, we were one of the tissue banks which was
responsible for instituting these guidelines or
advocating it. Al of the donors of dura mater
that we process in our institution are subjected to
a conplete autopsy, always have been and although
this is not an FDA requirenent, in the processing

of dura maters each donor is treated separately and
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t here i's absol utely no conmm ngl i ng bet ween
i ndi vi dual donors when these duras are being
processed.

Each dura mater is cultured individually
before it is packaged to elimnate the possibility
of transm ssion of infection. A great deal has
been said and paid attention to with regard to

Jakob- Cr eut zf el dt Di sease, the possibility of

transm ssi on. This is really the |least of our
concerns. Qur large concerns is a possibility of
transm ssion of HV and hepatitis. To the best of

my know edge there has not been a single case of
Jakob- Creut zfel dt Disease being transmtted wth
dura mater transplants that have been processed in
this country and certainly not in the 50,000 of
ones that we have processed.

To elimnate t he possibility of
transm ssion of other diseases, donors are being
scrupul ously screened by all avail abl e met hodol ogy.

Again, we exam ne |ynph nodes for possibility of
undetectable HIV infection. We do antigen tests.
We do all of the serological available tests. And
we also do the same for all of the types of
hepatitis that have been presented with us.

The doses of irradiation that have been
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used in the past, we now know are not adequate
certainly for an activation of H'V. Therefore, the
sel ection of the donors and screening of the donors
still remins the best nethod of preventing the
possibility of disease transm ssion with any type
of a graft, including dura mater.

The material on dura mter has been
presented to this Panel in a meeting of 1990. I
see that the Menbers of the Panel have now changed,
but | presented very nuch the sanme material except
now we have nore updated information on it. At
that tinme the Panel recomended that dura mater
allografts be classified as Class |1 devices. I
think it is a very reasonable classification and |
woul d certainly endorse such at classification.

There have been a nunber of questions
raised with regard to this graft. This graft has
been singled out as being regulated by -- as a
device along with the heart valves. No ot her type
of human tissue has been subjected to this
regulation and whether this wll remain so or
whether this wll be amlgamated in the general
tissue transplant program obviously is sonething
that FDA is going to determ ne as tinme goes on.

But in summary, in nmy experience dura
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mat er grafts have been very useful to neurosurgeons
with which we deal, certainly in our institution.
They continually urge us to nake them avail able for
their patients. We have not encountered any mgjor
problens and we do track the recipients and
certainly in our own institution which is a sort of
an internal safety program and quality assurance
program We have been inplanting, in our hospital
these grafts since 1970. As | nentioned, we have
di stributed throughout the country in this last 30
years sone 50,000 such grafts wthout any other
probl ems that have been recorded. We certainly
have not transmtted infections and we were able by
careful selection and studying of the donor prevent
the possibility of transm ssion of diseases which
could be transmtted with any type of the tissue
bei ng transpl ant ed.

If there are any specific questions that
the Menbers of the Panels wish to ask ne, | would
be happy to answer such.

CHAI RPERSON CANADY: Dr. Penn?

DR.  PENN: Yes, you alluded to the
sodi um hydroxide preparation being bad for the
handl i ng characteristics of the dura. Do you want

to speak nmore about that because that's one of the
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maj or issues in the guidance that we'll be

di scussi ng.

DR.  MALI NI N: Wel |, sodium hydroxide
does make dura mater stiff. And it's apparently
quite all right if the grafts are small, but if

they're large, they're very, very difficult to
mani pul at e. The useful ness of sodium hydroxide in
activating prion disease has not been fully
est abl i shed. There have been a nunber of other
possibilities including Dakin solution and the

hydrochl orides and the life that could be treated.

The et hyl ene oxi de has not been

subjected to a thorough investigation in the study.
In fact, | find it very difficult to find a
| aboratory which would test it for as definitively
because it has to be done with a scrapies virus

nodel and the results would take approximtely a

year to two years to be known. We are very nmuch
interested in pursuing this study and | hope that
we will find a collaborating |aboratory which wll

performthem for us.
The second probl em with sodi um
hydroxi de, obviously, wth a Jlarge graft, the

|arger the graft the nmore the absorption of
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mat erial and nore possibility of |eaking out. No
matter how nuch you wash it, there is a residual
which is going to be bound to the tissue and m ght
precipitate arachnoiditis in various undesirable
reactions, so we're very, very concerned about
t hat .

Et hyl ene oxide sterilization, |ikew se
produces residuals, particularly chlorohydrin and
et hyl ene chl orohydrin and propylene oxide which
have been defined in the FDA guidelines in which we
are able to renobve to nondetectable |levels by
chr omat ogr aphy.

So | don't have a very positive feeling
about sodium hydroxide sterilization as far as the
dur a mat er S concer ned because of its
bi omechani cal undesirable side effects and the
probl em would be are we willing to trade these for
the alleged delamnation of the risk that such
treatment would afford. | think there probably
wi || be other chem cals. Yes, they're all
specified in the guidelines that woul d be used.

CHAI RPERSON CANADY: Ot her questions?
Dr. Piccardo?

DR. Pl CCARDC You nentioned autopsy

studi es on the donors. \What about specifically the
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neur opat hol ogi ¢ studies that you're doing?

DR. MALI NI N: Wel |, it is -- in
pat hology circles it is a very touchy question.
The majority of the donors which are -- from which
dura maters are obtained are falling wthout
medi cal exam ners' jurisdiction. The nedica
exam ners would allow the brain to be exam ned by
neur opat hol ogi sts or asked for neuropathol ogical
help if there is an indication for them to do so,
but none of them are willing to turn their entire
brain over for sonebody else to exam ne when they
are responsible for an autopsy. And this is true
in general autopsy services. So somewhere, somehow
we need to reach an agreenent, whether we wll
submt histol ogical sections for a neuropathol ogi st
to look and to close, but the exam nation of the
entire brain on every donor practically would be
i mpossi bl e in nedical exam ner settings.

CHAI RPERSON CANADY: O her questions for
Dr. Malinin?

Thank you very nuch, Dr. Malinin.

Is there anyone else who would like to

make public comment? Not so, then we'll close the
Open Session for the public and we'll go to the
Open Session for the Panel. Qur primary reviewer
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in this <case 1is Dr. Piccardo and he has a
presentation for us.

DR. Pl CCARDC: Can we dim the lights a
little bit, please? Not so nuch. OCkay.

First of al |, thank you for t he
opportunity to present this data. And my m ssion
here is to review the conplexity of these diseases.

To that matter, ny idea was to present sone
general concepts, to review the pathology of the
frequently seen pathology, but also of the not
frequently seen pathology and | think this is
critical when we talk about surveillance and then
sone basi c nol ecul ar data that we' ve been
gat heri ng.

| guess the first nessage is that this
is secondary genus group of disorders and so the
take hone nessage is heterogeneity. We called
them for exanple, transm ssible, spongiform and
pat hol ogy of prion diseases. As you will see, not
all of them have been shown to be transm ssible,
for exanple, and not all of them have spongiform
changes. This is inportant because in pathol ogies,
if we only | ooked for spongiform changes, then sonme
of the cases will be m sdi agnosed.

In hurmans, we have a large list of
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di seases in which we have the origin idiopathic for
sporadic Creutzfeldt-Jakob Disease which is that
di sease which we all know well and there are also
acquired fornms of the disease in which we have kuru
that was due to the ritual of cannibalism

| atrogenics CJV that we are already aware in this
Panel and now we have the surprise of the new
variant CJV. We have to the best of ny know edge
up to the date 46 cases, 45 in England in the UK
and one in France. And the new variant has been
linked to the epidemc of bovine spongiform
encephal opat hy.

And then we have inherited forns of
prion diseases in which we wll have German
Stralussl er Schei nker. VW wll have famli al
Creut zfel dt - Jakob and Fatal Famlial |Insomia.

Once again, heterogeneity, for exanple,
in Creutzfeldt-Jakob Disease which is the disease
that we know so well, the presenting clinical sign
is denmentia. The nean age of adult onset is in the
| ate sixties, the pathology, the dom nant pathol ogy
of spongi form changes.

Let's take, for exanple, new variant
Creut zf el dt - Jakob Di sease. The nmean age of adult

onset is in the late 20s. The duration is |onger,
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where the duration is sporadic for Creutzfeldt-
Jakob Di sease, wusually six nonths, here we are over
14 nont hs.

VWile the electroencephal ogram here
usually is or many tines is diagnostical -- or is
hel pf ul for the diagnosis, very hel pful for
prognosis, it is not in the new variant. The
pathology is also different. While in sporadic
Creut zfel dt-Jakob Disease we do not have the
position of prion protein anyloid. In the new
variant, we have the position of prion protein
anyl oid as one of the hallmarks of the disease.

Then when we cone to Fatal Famlial
Insomi a, we'll see that these diseases do not have
spongi form changes and the pathology is nostly
t hal am c. So once again, if a pathologist is
| ooking for spongiform changes for the diagnosis
definitely w1l msdiagnose, for exanple, Fatal
Fam lial | nsomi a.

Many cases of Ger man Straussl er
Schei nker Di sease do not have spongiform changes,
al t hough they have a lower famlial position. The
differential diagnosis in these diseases include
Al zhei mer's di sease and ot her diseases as we'll see

| at er.
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Therefore, the nmessage that | want to
convey to you is that it's inportant not only to
| ook for what we know, but also to |ook for what

the rare fornms and also to be very careful in the

differential di agnosi s with ot her neur ol ogi c
di seases because sone of t hese spongi f orm
encephal opathy or prion diseases will mmc other

di sorders such as Al zheiner's Di sease.

We do have other -- this is also seen in
animals and we have scrapie in sheet and goat,
chronic wasting disease in deer and elk, and of
course, we have the well known bovine spongiform
encephal opat hy.

So I t al ked al r eady about t he
het erogeneity or | touched upon the heterogeneity,
so what seens to be common in all these disorders,
is the accunul ation of the prion protein which is a
protein that we all do have here and that hopefully
we all have the normal protein, but sonetinmes
things go wong and our protein is msfolded and
then we'll get the disease.

From a nolecular point of view, the
protein is encoded by a gene that is present in
chronosonme 20 and from a structural point of view,

we can divide this protein into two parts. This is
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the amno termnal portion and this is the carboxyl
term nal portion and when we had an end term nal
that is pretty wobbly, we have a mddle part and a
C-termnal part that is fairly structured.

VWhat we do have is that while in the
normal protein there is a prevalent alpha helix
configuration. When the protein folds in an
abnormal way we wll have an increase of PrP
structures in this area.

The normal protein tends to be soluble
and usually is degraded by proteases, i ke
prot ei nase K. The abnormal protein is insoluble
and is resistant to proteases, so we canh use those
paranmeters to make, to help in the diagnosis of the
di sease from a biochem cal point of view

A prevailing hypothesis states that we

do have -- these would be the normal protein which
is PrPc for cellular. This would be the nornmal
protein that we all have and if that protein
encounters an abnormal protein, let's say this
bl ack icon here, we will have heterodiner. And the
abnormal protein will force the normal protein to
fold abnormally and this wll mke an abnormal
heterodinmer. And so on and so forth, so this is a

prevailing hypotheses to try to explain why we
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devel op these di seases.

Wy do we have the abnormal protein
here? Well, it could be that we are injected with
the abnormal protein like in cases of iatrogenic.
In other cases, we don't know why sone of our
nol ecul es m ght go wong, fold abnormally. And in
ot her cases there are genetic reasons for these.
We have nutations and therefore that nutation makes
that protein prone to fold abnormally.

This is work that vas done at N H and
Dr. Gbb's and Gajdusek's work nmany years ago when
| was at NIH.  And the finding here is that when we
purify the protein what we see in cases of aninmals
infected with these diseases we purify the protein
and we end up having these fibroids. These
fibroids have amyloid properties from a pictorial
and physi cal point of view and we did also
i mmunoel ectrom scropy, as you see here, these bl ack
dots represent gold that is attached to an anti body
that will recognize the prion protein. So these

anmyloid fibers are conposed nostly of prion

protein.

What happens is when we purify this
material, if we put it on the electron mcroscope,
we will see these which I'm showing you now. And
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if we inject these into another animal's brain, the
other animal w |l devel op the disease.

An interesting finding during those
studies was that these abnormal fibers are also
present in non-neuronal tissues. For exanple, here
we can see -- we were able to extract these anyloid
fibers froma spleen

So let's go into the biochemstry a
little bit, Here we have controls. In this case,
"Il use Alzheinmer's Disease. VWhen we run a
Western Blot what we see here is that the prion
protein that wi | | be conpletely degraded by
proteases so this is -- although this corresponds
to a patient with Alzheimer's Disease, this
definitely corresponds to a case of a nonprion
di sease.

So our cells, we should fall into this
cat egory. We have the prion protein, but if we
treat it with proteases, we degrade it conpletely.

Now what happens with a patient wth
Creut zfel dt - Jakob Di sease? This patient will also
have the prion protein, as you see here, but if we
treat it with proteases, there will be a procedura
core that is protease resistant and this is very

hel pful in the diagnosis.
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Now if we want to make things even
sinpler, we can use the glycerin basis, so we'll
renoved all the sugars and these three isoforns
that represent different forms of the protein with
different anount of sugars wll fall into one
isoform of approxi mately I n this case 21
ki | odal t ons.

What about the pathol ogy? Yes?

DR. EDMONDSON: VWhat's the | ast col um,

| K?

DR. PICCARDO: | tried to avoid that for
the time being, but you are asking nme, so | wll
answer . This corresponds to a form of German
Straussler Disease and | wll talk to this, | wll

touch upon this issue |ater.

Vhat I'mtrying to show here is that the
het erogeneity is also present at the biocheni cal
point of view and while nobst of the people can
recognize this very well, the protein wthout
treatment and the protein after treatnent, when we

cone across diseases with different phenotypes we

mght find different abnormal isofornms of the
protein and | think that is inmportant for the
di agnosis. | will touch upon that later. There is

a section on German Stratissler.
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Regarding the pathology, what we see

here is what the pathol ogists know so well and this
is the nost frequent form of the disease. Thi s
corresponds to a case of Creutzfel dt-Jakob D sease.

Here, we have the nmeninges. This is the surface.

Here, we have the white matter and here we have
the cortex. And as you can see, this cortex is
full of these holes. This s a spongiform
encephal opat hy. This corresponded to a case of
Creut zf el dt - Jakob Di sease. This is very easy to
di agnose.

In the sanme case when we perform
i nmunost ai ni ng to det ect glias, t hese are
astrocytes and you can see there is an extensive
gliosis. So spongiform changes and gliosis are the
hal | marks for Creutzfeldt-Jakob Di sease.

Now when we take material comng from
those patients and we inject, for exanple, in this
case a nouse, in this case this corresponds to a
control. This would be a nouse, a control nopuse in
which we see the hippocanpus the white matter and
t he cortex.

This corresponds to a nouse that was
infjected with material comng from Creutzfeldt-

Jakob Di sease and after a hundred days this aninal

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35

devel oped a spongi form encephal opathy with gliosis.

As you see here, we see the holes representing the

spongi form <changes in the <cortex and 1in the
hi ppocanpus and we also see the gliosis. These
brown spider shaped cells are reactive glia. So
this is sinple to diagnose and well, these are the

nost frequently observed cases.

So to wap wup this part Is the
neur opat hol ogy  of the transm ssible spongiform
encephal opathy of prion diseases in nost cases we
will see spongiform changes. W will see neuronal
loss and we wll see gliosis. This is what |
showed you al ready.

Now | also -- I will show you that there
is also accunmulation of prion protein in the
Centr al Ner vous System t hat t here IS no
conventional host inflanmatory response and in sone
cases, there are anyloid deposits. VWhat | pointed
out already and | want to point out again is that
in rare fornms of this disease sonetinmes we do not
see spongi form changes and we see a |lot of anyloid
deposi tions. Sonmetinmes we see neurofibrillary
tangles as we see in Alzheinmer's Disease.
Sonetinmes we even see Louis bodies as we see in

Par ki nson' s Di sease.
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Therefore, the differential diagnosis is
important and for the surveillance it's inportant
to consider that there are very unusual forms of
this disease from a pathol ogi c point of view

So now | will touch upon genetic forns
of these diseases and once again this is the prion
pr ot ei n. This is the amno termnus, this is the
carboxyl termnus and there are -- this slide is
al ways out dated because we keep on finding nore and
nore nutations.

For exanpl e, | ast year, we found
nmut ati on 202 and 212. Now what | point out is that
there are a number of m ssense nutations that are
found in the gene and we keep on finding nore and
nore as | said already. The inmportant thing is
that some of these nutations go with a certain
phenotype that corresponds to that Creutzfeldt-
Jakob Di sease, while other mutations go along with
a phenotype, that falls nore into the Gernan
Straussler Schei nker Disease phenotype, meaning
usually <clinically there is a longer clinica
cour se and pat hol ogical ly t here IS anyl oi d
accurmul ation and in many forms of German Stratssler
Di sease we do not see spongiform changes.

The other part of the thing that is
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inportant from a nolecular point of view is to
recogni ze that these proteins are polynorphic 129.

So we all have the prion protein here. Some of us

will be honpzygote. Some of us wll be honmpzygote
in the thiam ne. And some of us here wll be
het erozygote in the thiam ne invading. This seens

to be inportant because if we are honpzygotes it
seens that we will develop the disease earlier and
the clinical course will be shorter.

So once again to wap this up, we have
the traditional forms or the nost frequently forns
of this disease. This corresponds to Creutzfeldt-
Jakob Di sease. This corresponds to cortex, this to
basal ganglia and this to cerebellum And what we
see here are spongi form changes. In the cortex and
the Dbasal ganglia and the ~cerebellum we see
accurmul ation of prion protein and we see gliosis.

Now, here | w Il touch upon rare forns

of this disease and here, we have two exanpl es.

These are two genetic forns. This is GCerman
Stralssler. The upper part corresponds to a famly
t hat had a nutation at Col um  102. Thi s

corresponds to two different nmenbers of this
famly, this kindred. All of them had anyloid
bl ocks as seen with thioflavin. Al of them had
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prion protein accumrul ation. Some of the menbers,
some  of the patients from this famly had
spongi form changes. O hers did not. So there is
het erogeneity even in nenbers of the sane famly.
Now the Jlower part of this 1is of
particular interest to us or to ne, at |east,

because this famly was diagnosed as Alzheiner's

Di sease. Let's concentrate on Panel E. What we
see here is thioflavin. This is a technique for
anyl oi d. VWhat we see is that this corresponds to

anmyl oid blocks and these tiny little things there,
the rods, correspond to neurofibrillary tangles.

So any pathologist with that slide wll
tend to think about -- seriously, about Alzheiner's
di sease. This is a patient with dementia. This is
a patient that the clinician thought corresponds to
a famly of Alzheinmer's Disease and the pathol ogic
findings were simlar to those seen in Alzheiner's
Di sease

But what happened? We perform
i mmunohi stochem stry for prion protein and there is
a lot of prion protein accunulation in this case.
This famly was originally studied by Dr. Getting
at Indiana, and this corresponds to the Indiana

ki ndr ed.
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Al so, immunohi stochem stry in this case
shows that on top of having prion protein
accurmul ations, severe prion protein accunul ation,
this is inmmunohistochem stry for tau, the protein
t hat makes t he neurofibrillary t angl es
characteristic of Alzheiner's Disease. So what we
see in this famly is that there is a lot of prion
protein accunmul ation, but there is also a |ot of
tau pat hology which is the pathology that we see in
Al zhei mer' s Di sease.

So this is -- well, this is sequelae
sequencing, this is the direct sequencing of the
PRBG and nembers if this famly and we see the
nmut ati on at Col umm 198.

So we perforned biochem stry on these
patients and | ask you to please renenber the
classical pattern in Western Blot of prion protein
in Creutzfeldt-Jakob Di sease. VWhat we see here is
a very, very different pattern. W see in
different areas of the brain of these patients and
we study many, nmany patients fromthis famly.

Actually, we perfornmed biochem stry on
seven patients fromthis famly and in all of them
we see an identical pattern. W see their

accurmul ation of a |ow nolecular weight band and we

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

40

also see an upper conponent, meaning prion --
protein is a resistant prion protein, different
fromthose seen in Creutzfeldt-Jakob D sease.

So this was of particular interest to us
because it's telling us that we, when we attenpt to
analyze from a biochem cal point of view of prion
di seases, we have to |ook for wunusual patterns of

Western Bl ot.

This line you can see here we can
conpare. In there it corresponds to a case of
Creut zf el dt - Jakob Di sease. This is followng
proteinase K treatnment. W see the three isoforns.

The isoform of prion protein with no sugars, wth
one sugar and wth tw sugars and this is
characteristic of Creutzfeldt-Jakob Di sease.

Look at the pattern in this famly wth
nmut ati on at Col um 198. See how different it is.
In order to make sure that we are dealing wth
sonet hing very specific, we perform a sequence, we
purify this band and we perform the sequence and we
saw that this corresponds to prion protein. To the

m ddl e part of the prion protein

So now !l will use as an exanpl e, another
famly with a mutation at Columm 102. Basi cal |y,
this light is to remind ne that now |I'm going to
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tal k about nutation 102, but | also want to point
out that what we did was to make synthetic peptides
to the different parts of the prion protein and we
erase antibodies against older regions with the
attempt of analyzing bio-inmmunohistochem stry and
bi ochem cally the degradation of the prion protein
in different forms of prion diseases.

So this corresponds to a patient, a
ki ndred nmutation 102 and as you can see here, there
are anyloid blocks. For exanple, here. This is an
anmyl oi d bl ock. This is a henotoxin. What you do
not see are spongiform changes.

This is another nenber from the sane
famly and you see anyloid blocks, but you see
spongi form changes. Once again, pointing to the
het erogeneity of these disorders, even in nmenbers
of the same famly. Al'l of them have accunul ati on
of prion protein in the brain.

We performed imrunohi stochem stry. [''m
not going to show you all the data. And what we
found is that the anyloid in this famly was
i mmunol abel ed by antibodies to the md region of
the prion protein, but was not |abeled wusing
anti bodies to the amno or to the carboxyl term nal

region of this protein.
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So therefore it is inportant to perform
i mmunohi stochem stry to make the diagnosis and al so
it is inportant to use the right antibody.

We perfornmed biochem cal studies and I'm
not going to go into any detail on this slide, but
| want to point out two things. Once again, A and
B corresponds to Creutzfeldt-Jakob Di sease. As you
see, this is the pattern of PRP wthout any
protei nase treatnent and this is the pattern of the
protei nase K resistant prion protein after protease
treat ment. You see this is the classical pattern
and we see the shift down because the amno
term nal part is cleaved.

Now vhat we see here from C to J are
menbers of -- | mean people with German Stratssler
Di sease with nutation at Columm 102 and while sone
people with German Stratssler Disease with Miutation
102 have a pattern that is very, very simlar to
that seen in Creutzfeldt-Jakob Di sease, there are
ot hers that do not have that pattern at all

For exanple, J. You see we do not see
this upper conponent as we see in Creutzfeldt-Jakob
Di sease. This is inportant because we have to know
in order to see the proteinase K resistant prion

protein in J in this patient, we have to |oad nore
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and we have to expose this film nore. So if you
perform a conventional Wstern and you are not
very, very careful, you will mss it. For exanple,
F, you see? There is alnost nothing. The insert
corresponds to a |longer exposure of this field on
this region.

So as you see while Creutzfeldt-Jakob
Di sease, this pati ent with Creut zf el dt - Jakob
Disease did not have a |low nolecular weight
protei nase K resistant prion protein band. All the
German Stratssler Scheinker patients did have it.
Sone patients wth German Straitssler Scheinker
Di sease had very, very small anmpunts of proteinase
K resistant prion protein. So | guess what |I'm
saying is once again for the surveillance, we have
to be careful when we perform Western Blot and we
have to look for sonme cases that wll tend to
accunul ate | ow amount of prion protein and we have
to | ook for unusual patterns.

This is another exanple. This is a
mut ati on that we found |ast year at Colum 212.
And once again we do not see spongiform changes
her e. But we see prion protein accurul ation. And
the pattern corresponds to a pattern that is

simlar, but not identical to that seen in the
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| ndi ana Mutation 198. That is very different again

from that seen in Creutzfeldt-Jakob Di sease. And
once again, this patient with Mitation 212
accunul ated a |low anmount of prion protein in the
br ai n.

This is a very busy slide. Al 1 want
to point out to you is that we perfornmed analysis
in many, many cases with different nutations wth
German Stralssler Scheinker Disease with different
mut ati ons. What | want to point out to you was the
clinical diagnosis in sone of these cases.

For exanple, Patient 1 was diagnosed
clinically as polybroponto cerebellar atrophy.
Patient 2 as German Straussler. Patient 3 as
cerebel | oponto cerebellar atrophy. Sonme of these
patients were diagnosed wth Creutzfeldt-Jakob
Di sease. Sone had the diagnosis of denmentia. Sone
had the diagnosis of cerebral degeneration. I'n
patients with Mtation 117, this patient was
di agnosed with Parkinson's Disease. Wth patient
with Miutation 202 was diagnosed with Alzheiner's
Di sease. So as you see, this is not straight
f orwar d.

And this is the Western Blot, a summary

of the Western Bl ot perfornmed on all t hose
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patients. What you see is that once again the
patients with German Straidssler Scheinker Disease
have a pattern that is different from that
classically seen in Creutzfeldt-Jakob Disease for
the presence of a |ow nolecular weight band and for
the presence of other bands that sonetines are not
very abundant. So we have to be careful and | ook
for low band -- once again, wusual patterns in
Western Bl ot.

This is a case that we had a chance to

study a few years ago and what you see here is in

Panel A is this is thioflavin. This patient cane
from Japan, well, actually the brain was sent from
Japan. The patient was never in the U.S. The

clinical diagnosis was Al zheiner's Di sease and what

we see here is wth thioflavin a ot of
neurofibrillary tangles. So this corresponds to
the diagnosis of Alzheiner's Disease. You expect

to see a lot of neurofibrillary tangles in a
patient with Alzheiner's Disease. We performed
i mmunohi stochem stry to the tau protein present in
the neurofibrillary tangles using many, many
di fferent anti bodi es. This is a panel of
anti bodi es against these foreign regions of the tau

nol ecul e and as you see, these are simlar to what
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we will see in Al zheimer's Disease.

Now we al so perform i mmunohi stochem stry
for prion protein and what we see here is that this
patient accunul ated a ot of prion protein, but the
accurmul ation of prion protein in this case was
around the vessels. So this was a prion protein
anyl oi d angi opat hy.

Usually in prion diseases the anyloid
accurmul ates in the parenchyns. Here, we see the
accurmul ation of prion protein accunulates nostly
around the blood vessels, so although this is only
one patient, this is very, very rare. It calls our
attention that every tinme we conme across a patient
with denmentia that has anyl oid angi opathy we better
perform i mmunohi stochenmi stry to prion protein. So
this was published in 1996 in PMAS and so this is
sort of a new entity, a new phenotype which is a
prion protein cerebral anyloid angi opat hy.

This is electrom croscopy. This is the
[umen of the vessel. This is the wall of the
vessel and here you can see the amyloid, the prion
protein anyloid block in the wall of the vessel of
this patient.

And this is inmmunoel ectrom croscopy and

this corresponds to a neuron and these are the
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neurofibrillary tangles that the patient has that
are identical to those seen in Alzheinmer's Disease.

So to wap up this entity, this patient was
di agnosed <clinically as Alzheiner's Disease, had
neurofibrillary pathology identical to that seen in
Al zhei mer' s Di sease. However, had a prion protein
simlar to anyloid angi opathy.

Let me see, yes, on top of all of this,
we have the new variant Creutzfeldt-Jakob Di sease
and this slide this was kindly given to us by Dr
Peter Lantos and Janes lronside in the U K and now
we go back to a spongiform encephal opat hy. Thi s
corresponds to the new variant that has been
described in England by Bob WII and Janes Ironside
and what we see here is amyloid and around the
anyloid we see what they describe as a fl ooded
pl acque because there are a lot of fibroids around
this amyloid and they claim that this is very
classical for this disease.

There are a lot of spongiform changes
however, the spongiform changes are not preval ent
in the basal ganglia nore than in the cortex and
there is a lot of prion protein accunulation as we
see here. This is imunohi stochem stry for prion

protein in the cerebellum and you see that these
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patients die wth a hunmongous demand of prion
protein accunul ation in the CNS.

Once again, comng back to the reagent,
it is very critical to use the proper antibody. In
our attenpt to try to understand better if there
was any correlation between the bovine spongiform
encephal opathy and the hunman di seases we devel oped
an antibody that is raised against a conserved
region of the prion protein in order to be able to
perform imunohi stochem stry on Western bl ot
analysis in animals of different species that cone
dowmmn wth the disease and also to perform
i mmunohi st ochem stry.

The idea was to see if we could find a
pattern of prion protein that would be singular in
the animls wth the disease and in the new
variant. This is work that was finally was done by
John Collins in England at St. Mary's in England
and he published that paper showing that in the new
vari ant Creut zfel dt-Jakob Disease there is a
pattern that is different from that he clains a
pattern that is different from that conventionally
seen in Creutzfeldt-Jakob Di sease.

This is just a characterization of the

anti body showi ng that the antibody specific to the
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m dregion of the protein and basically this is a
Western blot analysis that we perfornmed and this
corresponds to cases of Creutzfeldt-Jakob disease
and this corresponds to cases of scrapie in hanmster
and mce and this corresponds to a case of bovine
spongi form encephal opathy and what we see is using
this antibody that in cases with bovine spongiform
encephal opathy there is an under representation of
t he nonl ongated isoform

So therefore, the pattern in the cow
with bovine spongi form encephal opathy has a pattern
of proteinase K resistant prion protein in the
Western blot that is different from that we see in
Creut zfel dt - Jakob Di sease.

So | guess the very end of all this is
what's com ng up. So there are two main questions
in prion research. One is how is the nornal
protein converted into the abnormal protein and how
can we explain the phenotypic heterogeneity of this
group of diseases?

| guess once again | want to |eave you
with a nmessage that this is a heterogeneous group
of disorders and that to perform a thorough
surveillance analysis we have to l|ook for the

unusual cases. This work was done by a group of
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people and nobst of the work was done by us in
| ndi anapol i s. The director of this group is Dr
Ghetti, the Director of the Division and also
people in Mlan and at New York University.

Thank you.

CHAI RPERSON CANADY: We're going to have
guestions now of Dr. Piccardo and |I'm going to
start out with one, which is, if you were going to
surveil the donor for human dura what test would
you propose be used?

DR. Pl CCARDO Neur opat hol ogi ¢ anal ysi s
you have to do a conplete neur opat hol ogi c
exam nati on. A conpl ete neur opat hol ogi c

exam nation is to follow the CERAD nethodol ogy for

Al zhei mer's Di sease. That means you have to
perform -- you have to, of course, do a gross
anal ysi s.

And then you have to take sections from

all of the different cortices from the cortex,
occi pital, t enpor al , basal gangli a, t hal anus,
hi ppocanpus, cerebellum pons, nedull a. Perform

conventional stainings, HME, staining for nyelin,
silver, etcetera and then, of course, you have to
perform imunohi stochem stry for prion protein.

It's very, very critical to keep, if possible,
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frozen tissue to perform Wstern blot analysis,
nol ecul ar anal ysis and genetic anal ysi s.

As you see, nobst of the cases are easy
to diagnose. Creut zfel dt - Jakob D sease, any
pat hol ogi st would make an analysis of a spongiform
encephal opat hy. However, we all have to be very
well aware that cases that mght |ook very nmuch
like an Alzheiner's Disease when we study them
t hor oughly, m ght not be.

CHAI RPERSON CANADY: Ot her questions
fromthe panelists?

DR. EDMONDSON: Yes. Two questions,
actual ly. Which one of these categories, the
famlial categories are infected?

DR. Pl CCARDC First of all, a famli al
form IS Creut zf el dt - Jakob Di sease. And
transm ssibility has been shown in Creutzfeldt-
Jakob in patient 200 and 178, for exanple, of
course with sporadic occurrence, but you're asking
about the famlial.

German Straussler Schei nker Di sease has
been shown to be transm ssible from patient 102.
There have been many attenpts with Mutation 198 in
the Indiana Kindred that has that assignnment

pattern and that's so far to the best of ny
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know edge have been negati ve. But a negative in
medicine is just a negative. We have to keep on
trying.

Fat al Fam | i al Insormmia hasn't  been

shown to be transm ssible.

DR.  EDMONDSON: Okay. In the clinical
arena, not necessarily for just donors, but if
neuropath specimens of <cortex is submtted on
patients who have Parkinson's Disease, or PCA or
any neurodegenerative disease, would you recomrend
goi ng through this check for prion?

DR. Pl CCARDC If | receive a slide of
the frontal cortex, for exanple, you're saying --
is that what you're telling ne?

DR. EDMONDSON: Ri ght.

DR. PICCARDOC: Well, | nmean, if there is

a reason to I would perform because of ny interest,

of course, | would try to do a inmunohistochem stry
for prion protein because | was stuck many, many
times with things at the beginning | thought were

straight forward Parkinson and Al zheimer cases.

Not many tinmes, but it happened. So with ny
experience -- the cerebral anmyloid angiopathy.

Wth nmy experience, | would do imunohi stochem stry
for prion protein. Now with the odds of finding
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accumulation of prion protein in the fronta
cortex, for exanple, let's take Fatal Famlial
| nsomi a. | mean the pathology there is nostly in

the thalanmus, not in any other area of the brain.
This is another -- that's why it's inportant to
have the conplete brain for analysis.

When we have a biopsy, for exanple, the
di agnosis is, for exanple, a report would be -- we
do not see spongiform changes, etcetera, in the
setting as specifics. What we talk about is that
pi ece of brain. We cannot say what happens in
anot her area. We know, | nean, |ooking at autopsy
material that we section here and we do see
not hing. We see nothing here. And then we section
alittle bit further and we start seeing spongiform
changes. And we start seeing accunul ati on of prion
protein. It's a conplex deal.

Now if you're asking for 100 percent
certainty, definitely, the only way to be 100
percent sure is to have the full brain and to
perform a conplete neuropathological analysis.
There is no other way to get around this.

CHAI RPERSON CANADY: Dr. Penn?

DR. PENN: Let's cut to the chase in the

sense of finding out what's practical and what's

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

reasonabl e to do.

DR. PI CCARDO. Yes.

DR.  PENN: If you have a source where
you know that there is no neurological disease by
hi story and you have sonme neuropathology which
maybe you can hel p us define that does not have any
experimental procedures such as you do in your
| aboratory so well, how many cases of prion disease
will get through and cause di sease?

Are we talking about a dimnishingly
smal | nunber or is this a real threat?

DR. Pl CCARDO I think it would be a
very, very small nunber.

DR. PENN: So you would --

DR. PICCARDO Clinically --

DR. PENN: If you were going to get a
patch of dura put in your head for some reason,
which we hope you don't need, you would be
satisfied if we had good sourcing and general
neur opat hol ogy at this nmonment with a provision that
if a specific antibody test becones commercially
avai l abl e that that could be done?

DR. PI CCARDC | would like to -- have
to know that t he donor had a conpl ete

neur opat hol ogi ¢ analysis | would like to know - -
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DR.  PENN: When you say "conplete”, you

woul d nean all of those tissues?

DR. PICCARDO | would nean --

DR.  PENN: You would want to analyze it
yourself for yourself --

DR. Pl CCARDC Well, not necessarily
nmysel f.

(Laughter.)

| would like to know that the donor had
a conpl ete neuropat hol ogi cal anal ysi s.

DR.  PENN: Now we can say the sanme for
Al DS by the way. What are the appropriate tests?
We've just heard that AIDS is the bigger threat to
patients, nunerically, at Jleast in the United
States and so forth. So you m ght insist on having
many nmore tests for AIDS than they're now doing.
s that correct?

V\hi ch do you think is the bigger risk?

DR. Pl CCARDC: Probably AIDS, | don't
know.

DR.  PENN: That being the case, we have
to ask ourselves risk benefit analysis now.

DR. PI CCARDO.  Sure.

DR. PENN: And cost. And is there sone

reasonabl e grounds for going ahead and allow ng
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human dura out at all. Sone countries have stopped
it. O is there a way of doing the screening that
woul d be acceptable to your community, basically,
that is still practical for people to do? These
centers cannot spend -- if they spend over $1,000
say for doing neuropathol ogy, it becones sonething
we can't use, clinically.

DR. Pl CCARDC: You understand that it's
a difficult question because -- to answer. Because
if you are asking nme, well, you want certainty, 100

percent certainty, then the answer is --

DR.  PENN: No doctor is going -- no
practicing doctor is going to ask you for
certainty.

DR. Pl CCARDO If you want a reasonable
-- if you want to say, well, we still take sone

risks, then there is no clinical hi story of
neur ol ogi cal di sease and you have sonme
neuropat hol ogy and that patient did not receive
dura grafts, did not receive
-- is not at risk, etcetera, etcetera, then
probably will fall into a group of patients with --
woul d be pretty safe, | would say.

Now again, there would be no 100 percent

certainty, | would say.
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CHAI RPERSON CANADY: Ot her questions

fromthe Panel ?

DR.  GONZALES: Can | just pose the
question a little bit differently? Kind of reverse
it a bit. I nstead of putting the pressure, so to
speak, on the nedical comunity, yourself, to kind
of answer the question of what's acceptable,
shoul dn't the question really be what is acceptable
to the nmedical community, the population here in
the U S., government and then whatever that |evel
of in quotes certainty would be, can the nedically
neur opat hol ogi cal and tissue collection system
accomplish that and what will it take to acconplish
that |evel of security and therefore can you gear
up to provide us with that level, if you can?

Then is it possible to activate that
sort of system if you can't. Then to answer the
gquestion should we even be collecting dura grafts
here in the U S. Maybe it's not acconplishable.
Maybe it's sonething that we shoul dn't be doing.

So | would Ilook at it from that
st andpoi nt . VWhat is it that we, as a group of
people, demand in terms of what is considered safe.

Ask that question and then find out iif the

neur opat hol ogi cal community can, in fact, give us
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that |evel of safety. If they can, is it feasible
from a financial standpoint. If you can't, then
maybe we shoul d stop coll ecting dura.

And this should be asked of all the
di seases, not just for the transm ssible, but for
HI V and ot her transm ssible or infectious diseases.

DR. PICCARDO Yes, | think that's right
and at this time | know that a nunber of tests are
bei ng devel oped, so in due tine we nmight have a
di agnosis with new tests and then that w Il change
agai n the whol e thing.

DR. GONZALES: But again the question is
what is it that the governnent, the people want to
accept as a level of risk? That's the question
that has to be, | think posed first in order for
you to be able to answer these questions.

DR. Pl CCARDO Sure and we can run a
pol | to see what kind of risk the general
popul ati on wants to take.

DR.  GONZALES: ['"'m not sure how we
should do this. | mean | think that's the question

that has to be posed first because that puts you on

the spot to answer all of these questions about
things that are -- | nean it's inpossible to really
answer with the clinical het er ogenei ty, t he
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pat hol ogi cal het erogeneity and the fact t hat
there's an incubation period of decades, literally,
with this disease that dura that is, in fact,
i nf ect ed, if you wll, my be renoved from

individuals that are not expressing the disease,
that's always going to be a risk. Therefore, it
can never be 100 percent.

DR. PI CCARDO. Absol utely.

CHAI RPERSON CANADY: Thank you very
much, Dr. Piccardo. I want to just clarify for
people in the audience who have conme in since we
began that we're conpleting the discussion from
yesterday on the reclassification on human dura
I"d also like to introduce or have him introduce
hi msel f, Dr. Gatsonis, who has joined us.

DR. GATSONI S: Good nor ni ng. My pl ane
made it through. I'm a statistician from Brown
Uni versity.

CHAI RPERSON CANADY: Dr. Ku.

DR, KU: | have one question. Now i n
patients wth absolutely a negative history of
neurologic synmptonms and no history or no evidence
of neur opat hol ogi c abnormality on gr oss
exam nation, it seens |like you're saying that the

ri sks should be reasonably low, but if there's any
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sort of changes on the gross mcroscopy, then
you're at a higher incidence. |Is that correct? O
potential problens?

DR. Pl CCARDC Let me see if I
understand the question. You're saying a patient
t hat did not have clinical science --

DR. KuU: No clinical science and on
gross exam nati on has no obvious abnormalities.

DR. Pl CCARDOC: And the m croscopy shows
pat hol ogy?

DR. KU. No pat hol ogy.

DR. PI CCARDO. No pat hol ogy.

DR. KU. Wuld the risk be I ower than --
significantly lower than a person with any sort of
pat hol ogy? Can you do a screening test where if
the patient has a negative history and a gross
negative examnation that you can say that these

patients or these sources would have a relatively

| ow risk?

DR. PI CCARDC: Yes. If there is no
pat hol ogy, no clinical history, etcetera. We fall
back into, | nmean a patient m ght be incubating the

di sease, the incubation time could be very long, up
to 40 years. In Kuru, 16 years. In corneal

transpl ants. We are dealing with a conplex, very,
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very conplex issue, but to the best of our
know edge today, if we do not have any clinical
records of pathol ogical neurological disease, if we
do not see any pathology after following your
pat hol ogi cal exam nation, well, let us say that it
is pretty safe.

DR. KU So if you restrict your sources

to that popul ation, you can at |east statistically

reduce your |ikelihood?
DR. PICCARDO. | think that is correct.
CHAI RPERSON CANADY: |'m going to ask --
you can sit down. You' ve been standing a |ong

time, Dr. Piccardo. Have a seat.

I'"'m going to ask for the purposes of the
rest of our conversation if Dr. Durfor would put up
the questions that were posed. I think that woul d
refresh people's nenories.

We're safe with Dr. Piccardo on the TSE
Panel . He was |oaned to us today and | think he
served his function very well here.

DR. KuU: | have one question for Dr.
Mal i ni n.

CHAI RPERSON CANADY: Go ahead. Dr.
Mal i ni n?

DR. KU: Your sources of dura, are those
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patients candi dat es i f t hey any sort of
neuropathology or are they only candidates if
there's a negative history and a negative (ross
neur opat hol ogi ¢ exanf

DR. MALI NI N: Any donor with the
neur ol ogi cal histories excluded from the donor pool
and your donor wth any evidence of degenerative
diseases in the CNS is likewse going to be
excluded. So the eventual diagnosis of Alzheimer's
Di sease versus other encephalopath is really of
academ c interest only because they would be taken
out of the donor pool.

CHAI RPERSON CANADY: Thank you. Coul d
you just summarize briefly the questions, Dr.
Dur f or ?

DR. DURFOR: The questions asks you in
addition to the guidance docunment which was in your
briefing package, what other type of descriptive
information could be included in a classification
benefit -- thank you very nmuch -- what other types
of descriptive information should be included in a
cl assification, identification for human  dura
mat er ?

CHAI RPERSON CANADY: Comment s,

panelists? Dr. Ednondson?
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DR. EDMONDSON: Anot her questi on. l's

there an advantage to human dura versus ani mal dura
i nsofar as rejection?

CHAI RPERSON  CANADY: I''m not sure
rejection is nmuch of an issue.

Dr. Penn?

DR.  PENN: Well, they are different

mat eri al s. Ani mal dura has different risks to it.

If it's bovine, particularly. That mght be a
risk in how that's treated. And the materi al
handles in a different fashion, depending on
particularly how it's prepared. So there really

are surgical differences in these different types
of materials.

Neur osurgeons have been searching for
the ideal material for a long period of tinme and
human dura has stayed available, | think, in part,
one availability, but also because it's net needs
for a long period of tine. If there was a perfect
substitute of a synthetic material, we wouldn't
have this discussion at all and they'd be out of
busi ness.

CHAI RPERSON  CANADY: Most of t he
artificial materials are either difficult in the

case of the Goretex graft for purposes of CSF
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integrity or incite quite a bit of inflammtory
response.

O her comrents regarding this question
fromthe Panelists?

The second -- you renember, we're going
to be doing the end of this portion the sheet
regardi ng recl assification.

DR. DURFOR: Question two draws upon
your experience and nedical know edge to discuss
any different uses or what limtations would you
suggest for human dura nater devices. For exanpl e,
an appropriate indication for use for the material
is the first part of that question and the second
relates to different uses with regard to surgical
t echni ques to use t he mat eri al and what
l[imtations, if any, would you suggest for these
di fferent surgical techniques.

CHAI RPERSON CANADY: Any comments the
Panelists would |ike to make?

DR. HURST: Everything that we've done
so far has addressed the use of this as a dura
substitute. Can anyone tell nme a little bit about
what ot her indications we mght use? | know we saw
a list of them for exanple, maybe for heart valves

or sonething like that, but I'm not all that aware
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that as long as it's useful as a dural substitute
that there should be any limtations on that.
Maybe that's conpletely wong, | don't know. Does

anyone have

any --
CHAI RPERSON CANADY: That would be ny
sense as well. | don't know.
DR.  HURST: Okay. And the other
gquestion that | would have would be is there a

necessity to put any restriction on the type of
surgical technique that's used with human dura. |t
seens |ike the neurosurgeon who is going to be
putting this is in would use the appropriate
surgical technique in part B.

CHAI RPERSON CANADY: There's really not
technically speaking much wuse for lay-on grafts
unl ess you can't suture. It's a technique of |ast
resort. In the future, we may have sone
techni ques, but for now it's suturing, if you can;
laying it on if you can't. So it's not a real
di stinction.

DR. HURST: Is there any need for us to
menti on anyt hi ng about that?

CHAI RPERSON CANADY: | don't think so.

| would agree with you.
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DR. KuU: Was there ever a technique of

usi ng cyanoacryl ate glue for these grafts?

CHAI RPERSON CANADY: That's the future
techni ques | tal k about.

DR. KU. Ckay.

CHAI RPERSON CANADY: There's discussion
about in the l|aboratory, but not a great deal in
operative use for dura grafts. There has been sone
use for neuro -- for peripheral nerve suture.

DR. KU | seemto renenber they used to

use IBCA for it, but apparently it fell out of

favor.

CHAI RPERSON CANADY: Not currently.

DR. KU  Okay.

CHAI RPERSON CANADY: Next question.

DR. DURFOR: The third question runs
along the same lines of the l|ast question, but in

this case we're questioning whether there were
particular restraints on products' indication or
use with regards to anatom cal | ocation

CHAI RPERSON CANADY: My sense would be
that they would not be, epiduras dura. Any ot her
comrent s?

If we could then perhaps go on to the

actual fornms that we need to conplete. As | recal
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the process everyone gets an individual form and
then we have a group form al so.

DR. DURFOR: There's a fourth question.

CHAI RPERSON CANADY: There's a fourth
guestion? Let's do that.

DR. DURFOR: This next question is
sonething to consider while you are in the process
of -- we hope you will consider as you conplete the

guestionnaire that you are about to start and it

deals first of all with the fact that the
information that | provided to you yesterday wth
regards to clinical and t echni cal pr obl ems

associ ated with product use.

In specific, the questions are once
agai n, based on your experience, have all the risks
to heal th for t he pr oduct been adequatel y
identified? And this would be an aspect of
Question 3 in the questionnaire. If not, what are
the additional risks that should be descri bed.

CHAI RPERSON CANADY: Any coments from
the Panelists on this question? Do we have an
overlay of the first fornf

DR. DURFOR: The second part of that
gquestion follows up and asks have appropriate

met hods been identified to control the risk to
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health for reach of the issues discussed in Part 4A
and | have listed sonme exanples. If not, what
additional controls would be needed to control risk
to health? And this relates to question 5 through
7 of your questionnaire?

CHAI RPERSON  CANADY: Can we get
clarification of what the discussion currently --
what the standards are now relative to donor
screening, just that it's done or that it's done
with certain exclusions?

DR. DURFOR: I think the npst accurate
reflection of how we believe it should be done was
devel oped in the guidance docunent with reflect to
the health and the recommendati on provided with the
TSE advisory conmmittee. So what we have asked in
that docunment is consistent not only with tissue
bank standards, not only wth what other human
graft recipient -- human donor inspection would be
for other grafts and then on top of that additional
recommendations, given to us by the TSE Advisory
Committee. And all of that is reflected in the
gui dance docunent that we have provided you which
i ncludes donor screening, donor evaluation of
medi cal records and t hen sonme | evel of

neur opat hol ogy.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69
DR.  PENN: Do you specify exactly what

| evel of neuropathology? Because that seens to be
one of the problens here.

The other thing is the sodium hydroxide
guestion, what evidence there is for that and |
t hi nk those are contentious issues potentially.

DR. DURFOR: | would agree. | am j ust
going to flip to the docunents so that | say it
correctly because | would hate to m s-speak

DR.  PENN: | don't renmenber exactly the
wor ds - -

DR. DURFOR: It's on page 5, under 4.
It tal ks about gross and histol ogical exam nation
of the brain. It talks about procedures for
performing a full autopsy of each donor's brain.
Brain, after fresh examnation, brain should be
fixed, sliced and gross exam nation of the entire
brain conducted, including nmultiple cross sections
and rmultiple sanples of tissue obtained from
different parts of the brain for histologica
exam nati on. And we request that it's done by a
qual i fi ed neuropat hol ogi st .

Does that answer your question?

DR.  PENN: Do we have a qualified

neur opat hol ogi st here? Can you tell us how | ong --
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how much that involves? How expensive that is and
whet her you think that's a practical thing for
every patient once they' ve been screened before
denentia and the Central Nervous System Di sease by
hi story?

DR. Pl CCARDO Regardi ng costs, | wll
have to defer the answer. I will have to do a

t horough search on that, but we are talking let's

say definitely under $1,000 to do that. But |
would like to -- if you need a nunber --

DR. PENN: | don't need --

DR. Pl CCARDO "1l be happy to give it
to you later. | can check on that and come up with

sonething that's realistic.

| think npbst of what has been descri bed

is appropriate. I don't know if it has been
specifically descri bed to perform
i mmunohi stochem stry for prion protein. | think

that is inportant.

CHAI RPERSON CANADY: s that wdely
avai l able at this point?

DR. Pl CCARDO: It is available, |'m
sure.

DR. PENN: It's an experi ment al

procedure, is that correct?
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DR. Pl CCARDC Well, even by Western

blot, the finding of abnormal prion protein on
Western plot is not a diagnostic test as far as |
know. However, we use it and we've relied on it
when we put everything together. So everything
that we have | think that we should use it and in
this case to perform i munohi stochem stry for prion
protein is sonmething that should be done.

The gold standard for this is this is
commercially available and | think it has to be
done. | would put a note there that in order to
obtain the immunohistochem stry has to be done

foll owi ng hydrol ated cortoclaven which is a speci al

technique that has been standardi zed. VWich is
done in many different | abs. It's not wunique.
It's not a secret and it's very sensitive. So |

woul d include, on top of what has been said, to
perform i nmunohi stochem stry for prion protein
usi ng proper anti bodies and techniques.

All that 1is published, is known and
there are different labs in the U S. that have the
capability of doing that today.

CHAI RPERSON CANADY: Any ot her comments
on Question 4? If not, if we could go to the

overlay then?
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Before we do that, one other question
too. Do you have nunber 57

DR. DURFOR: 4C.

CHAI RPERSON CANADY: 4C. Go ahead.

DR. DURFOR: And the | ast question, of
course, is when during the premarket review of an
application would it be appropriate to evaluate the
performance of the device by sonme clinical data,
sone clinical evaluation before a product could be
di stributed commercially?

CHAlI RPERSON CANADY: Comments? 1'd Ilike
at this time to ask for any coments from the
public, if anyone would like to make additional
coment s.

Pl ease identify your sel f and any
relationship to any commercial product.

MR. PARDO: Hi . My name is P.J. Pardo
and I'm w th Tutogen Medical in Alatro, Florida and
we' re one of the manufacturers of dura in the U.S.

From previous neetings, it has been
determ ned by neurosurgeons in the U S. that they
would Ilike the availability of human dura upon
their discretion. These gui delines nake it al nost
i npossi ble for manufacturers to perform that

service to neurosurgeons and ultimately patients.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

Total brain exam nation is inpossible in nost cases

since collection of dura is not perforned by a

medi cal exam ner. Rout i nel y, the service s
contractor to train personnel who does the
collection of dura as well as other tissue
mat eri al .

Hi st ol ogi cal exam nati on as was

explained by Dr. Piccardo is not standardized and
it's not routinely available. The guidelines do
not determ ne what a neuropathologist credential
shoul d be. Addi tional ly, archiving of brain
material for future tests, if available, poses a
research use of material which is prohibited by
many state agencies, not to nention the |ogistical
and ethical issues associated with inform ng next
of kin 10 years, 20 years down the line that there
was sonme abnormality to what they donated.

In lieu of that, if we are going to
continue to collect and process dura, these issues
need to be addressed and we need to know what the
panelists, as well as the FDA's, answer to these
concerns m ght be.

Thank you.

CHAI RPERSON CANADY: Any questions from

any other people who would |like to address the
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Panel from the public? W're going to close the
open public session and go back to panel
di scussi on. If we could put up the form on the
over head.

We go down this one by one, correct?

MS.  SHULMAN: Correct. If everyone --
just a little housekeeping. My nane is Marjorie
Shul man. I"'m with the Program Operations Staff.

Pl ease place your nanme on the top of it and
everyone nmust fill out the form but there will be
one form for the entire group filled out by the
Panel Chair.

DR. KuU: | have one question for Dr.
Penn and Dr. Canady. VWhat are your surgical
col | eagues in other countries where they do not use
human dura, what are they doing? Are they having
any significant difficulties?

CHAI RPERSON CANADY: Wel |, it's
interesting. M perception is that one of the nost

popul ar duras now, which is interesting in |ight of

our di scussi on of prion di sease IS bovi ne
pericardi um And then there are also artificial
mat eri al s. O you can use fibrous material from

the patient thenmselves, but that prevents, causes

sone difficulty with scarring.
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What ' s your perception, Dr. Penn?

DR.  PENN: In Japan and Engl and, they
are doing without it, but I think there's --

DR. KU: Are they're havi ng a
significantly higher incidence of conplications as
far as | eaks and ot her problens?

DR.  PENN: It's totally inpossible to
tell because there's no dat a.

DR. KU: There's no data.

DR. PENN: There's no data.

CHAI RPERSON CANADY: The English have
never much believed in closing the door anyway.

DR.  PENN: That's right. There's a
different attitude towards it and it probably, in
Japan, it was overused. There was a huge nunber of
cases of prion disease in those patients. That's
t he biggest cohort and there were an unusual numnber
of cases when, in retrospect, where dura was being
used. But I don' t know how nmy Japanese
neur osurgeons are coping with it.

CHAI RPERSON CANADY: It's al ways
possible to obtain closure wth sonething. The
guestion is whether it's ideal.

Okay, we're ready to begin the sheet.

M5. WOINER: Can | ask anot her question?
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When patients undergo these procedures, just from
a nursing standpoint, | know we ask them to sign
informed consent about craniotony. | can't ever
recall hearing a conversation with a patient about
this is a potential risk in relationship to the use
of human dura. That's sonething you feel Iike
should be added to that consent process or how do
you think that should be handl ed?

CHAI RPERSON CANADY: It's not generally.

I think it's accurate to say. You could argue
that it is, could be, because interestingly enough
the Red Cross now asks that question of patients.
So | think one could mke a reasonable argunent
that that should be sonething of certainly informed
about .

DR. PENN: It's not high in our risk, 1
mllion to 1 is small conpared to what we do.

MS. WOINER:  Sure.

DR. PENN: So in the sane sense if we
used blood in a procedure, we would not go down the
whol e |ist of --

M5. WOINER: Well, actually, yeah, we do
with bl ood. W have a whole secondary set of
consents now that you've swept all the --

CHAI RPERSON CANADY: We don't.
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DR. PENN: We don't in our --

CHAI RPERSON CANADY: Most institutions

don't.

M5. WOINER: Real | y?

DR. PENN: So it m ght be -- vary around
the country as to what's considered. But patients

don't read the consents with those things in mnd
when they're going to have a neurosurgical
pr ocedur e. They want to know if they're going to
survive and what the risk, major risks are.

MS. WOINER:  Sure.

DR. PENN: Not all these m nor things.
Lawyers, on the other hand, read those very
careful ly.

CHAI RPERSON CANADY: Ot her questi ons,
coments? Then if we could start going down the
form Do we want to do this one by one and then
vote on each issue?

MS. SHULMAN:  Yes.

CHAI R CANADY: K. Generic type of
devi ce processed human dura mater. Okay, the first
qguesti on. Is the device |life sustaining or life

supporting?
Can we do it by hands with nunbers, is
that sufficient?
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MS. SHULMAN:. Certainly.

CHAI RPERSON CANADY: Al'l that would say
yes raise their hand? No? Can you raise them so |
can count then? Eight?

One abstention. Let's do it again. Too
many rul es. 6 positive, | got 6 negatives, no
positives and 1 abstention. OCkay.

Number 2 is the device for use which is
of substantial inmportance in preventing inpairnent
of human heal th. Yeses raise your hands, please?
Nos raise your hands, please? 6 nos, 1 -- did you
rai se your hand? 7 nos.

Does the device present a potentially
unreasonable risk of illness or injury. All yeses,
pl ease raise your hand? Nos, please raise your
hand? 7 nos.

MS. SHULMAN: Okay, in this case, number
4 is "did you answer yes to any of the above

guestions?'" And that is a no, so we go to question

5. "Is there sufficient information to determ ne
t hat general controls"™ -- general controls are the
ones we went over yesterday -- "that (genera

controls are sufficient to provide reasonable
assurance of safety and effectiveness."
CHAlI RPERSON CANADY: Class | |level.
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MS. SHUL MAN: Correct.

CHAI RPERSON CANADY: Al'l yeses, please
rai se your hand? AlIl nos, please raise your hand.
That's 7 nos.

MS. SHULMAN: Then we go to Question 6.
"I's there sufficient information to establish
special controls as a Class 2 to provide reasonable
assurance of safety and effectiveness?"

CHAI RPERSON CANADY: Yeses please raise
your hand? Nos please raise your hand? That's 5
yeses. 1 abstention, | believe.

MS. SHULMAN: Then we go to Question 7.

"I's there sufficient information to establish
special controls to provide reasonabl e assurance of
safety and effectiveness. If yes, check the
special controls listed."

CHAI RPERSON CANADY: What |'m going to
do is read them this tine. If you agree with this
one and a yes, please raise your hand.

Post mar ket surveillance? 7 yeses.

Performance standards? 2 yeses.

Patient registries? 6 yeses. Nos on
t hat one?

Devi ce tracking? 7 yeses.

Testing guidelines? 4 yeses, 5 yeses.
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Let's do that one again. Testing guidelines, raise
them high. 7 yeses.

Ot her things the panelists would like to
see added to that?

DR. WALKER: | s donor tracking included
in patient registries?

CHAI RPERSON CANADY: It was in the
gui dance docunent. No. Shall we say that?

DR. WALKER: If we want donor tracking,
we need to say donor tracking.

CHAI RPERSON CANADY: Yes. Al'l in favor
of saying "donor tracking" please raise your hands.

6 yeses.

Ot her issues that people would like to
rai se under "Special controls"?

DR.  PENN: "' m uncl ear. By voting this
way, that doesn't nmean we agree wth all the
gui dance, the guidance docunent, is that right?

MS. SHULMAN: No, this is not voting on
t he gui dance docunent, just the classification.

DR.  PENN: Okay. | don't want an
implication that because we're classifying, saying
that there are things that should be done that we
agreed with everything in the gui dance docunent.

MS. SHULMAN:  Yes.
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CHAI RPERSON CANADY: O her issues people

would li ke to raise under No. 7, special controls?
MS. SHULMAN: Okay, so 7 is a yes and
therefore it's classified into Cl ass 2.
Question 8, you all did say yes to
perfor mance st andar ds SO we' || answer this
guesti on. Performance standards are the ones

recognized by rule making, but if a regulatory

perfor mance st andard IS needed to provi de
reasonabl e assurance of t he safety and
effectiveness of a Class 2 or 3 device, identify

the priority for establishing the standard.

DR. WTTEN: Excuse nme. Can | just have
sone clarification? | had thought that the group
had said yes to registries, but not to performance
st andar ds.

CHAI RPERSON CANADY: That's correct.
Performance standards were 2 yes, so it's a no.

DR. WTTEN: So it's a no.

MS. SHULMAN: Eight --

CHAI RPERSON CANADY: Since we don't want
performance standards, we don't have to answer
t hat, correct?

MS. SHULMAN: Correct.

CHAI RPERSON CANADY: For ni ne, for
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device recomended for classification of Class 2,
shoul d the recomended regul atory performance --
MS. SHUL MAN: That woul d be a no.

CHAI RPERSON CANADY: That's a no, too.

Nunmber 10.

MS.  SHULMAN: Number 10 is only for
Class I1ls. That is an N A On the back of the
form - -

CHAI RPERSON CANADY: Okay, "can there
ot herwi se be reasonable assurance of its safety and
effectiveness w thout restrictions on its sale
distribution or use because any potentiality for
har nf ul effects of t he col | at er al measur es
necessary for the device is used.” This is the
prescription question.

MS. SHULMAN: Correct.

CHAI RPERSON CANADY: Al who feel it
shoul d be prescribed? That's a backward statenent,
isn't it?

MS. SHULMAN:  Yes.

DR. WTTEN: Excuse nme. Can | just have
clarification?

CHAI RPERSON CANADY:  Sure.

DR. W TTEN: 11(a), that's not the

prescription statenment, right?
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CHAI RPERSON CANADY: " Can t here

ot herwi se be reasonable assurance of its safety and
effectiveness w thout restrictions on its sale,
di stribution or use?"

MS.  SHULMAN: By answering no, you're
saying yes, it should be a prescription device.

CHAI RPERSON CANADY: Right, so all who
would say yes on this issue, please raise your
hand?

Al who woul d say no? Seven.

MS. SHULMAN:. So then we go to 11(b).

CHAI RPERSON CANADY: Then we identify
t he needed prescription. The choices are only upon
the witten or oral authorization of a practitioner
licensed by law to adm nister the device, use only
by persons with specific training or experience in
its use, use only in certain facilities.

M5. SHULMAN: If | can clarify?

CHAI RPERSON CANADY:  Yes.

M5. SHULMAN: [t's not one or the other.

They add on top of each other. So the first one
is a regular prescription and then the other ones
are additions.

CHAI RPERSON CANADY: Those who would

wish that it would be -- require a practitioner
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licensed by law to admnister or use it, please
rai se your hand? 6.

Those who would like it used only by a
person with specific experience or training, please
rai se your hand? 3.

All who do not feel that is the case
pl ease raise your hand? 3 and |I'm going to vote, 4
as the tie breaker. Negative.

All those who feel it should be used
only in certain facilities, please raise your hand?

Al'l who believes it should not? 5.
You | ook confused, Dr. Piccardo.
(Laughter.)

The question is whether it should be

restricted to certain facilities or not. Are you
still confused or are you --
DR. PICCARDO. | suppose we could use it

in special facilities.

CHAI RPERSON CANADY: We're presumng it
will be used in nedical facilities. | think this
is restricted use of it within nedical facilities.

MS. SHULMAN: | believe an exanple, sone
MRIs, that they're only used in certain facilities.

CHAI RPERSON CANADY: Ri ght . So let's

run that one again because it |ooked |like there was
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sonme conf usi on.

Those who think it should be restricted
to specific facilities, please raise your hand?

Those who do not, please raise your
hand? 7 nos.

So the conclusion would be this panel
woul d recommend only on the witten or oral use of
a |licensed practitioner.

MS. SHULMAN: Okay, now there's a second
formto it, the supplenental data sheet.

Once again the generic type of device

processed human dura mater. The Advisory Panel --
we'll fill that out. Neur ol ogy. s device and
i npl ant .

CHAI RPERSON CANADY: Yes. Pl ease, raise
your hand? Go ahead. |[|'m doing sonething w ong.

MS.  SHULMAN: No, | think it is an
i npl ant .

(Laughter.)

CHAI RPERSON CANADY: I was doing the
process.

MS. SHULMAN: I like it. | ndi cati ons
for use. Does the Division have one? Do you have

an i ndications for use?

CHAI RPERSON  CANADY: Do we want to
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restrict it within others in the utilization by a
i censed practitioner?

M5. SHULMAN:. Or nmke any changes to the
exi sting one the Division has?

DR. DURFOR: These are the indications
for which the current products have been cleared,
so | would expect that we would ask you to consider
these and if you feel they're appropriate, say so.

If there are nodifications that are needed, say
so.

CHAI RPERSON CANADY: Comments from the
panel i sts, please?

DR.  EDMONDSON: For Item 4, if we
restricted to certain specialties, does that nean
that if the dura is found useful to close the
pericardium or to be used in sone other area of the
body which would then involve various specialties,
that would have to cone back to the FDA for those
uses?

M5. SHULMAN: It would be. It would be
a new indication for use. It would have to cone
back in as a new 510(Kk).

DR. PENN: Can an ENT doctor do a
neurosurgi cal repair of the dura?

MS. SHUL MAN: | don't know.
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DR.  PENN: Certainly, orthopedists do.

So | don't understand a neurosurgical repair neans
of the dura. I nmean a repair of the dura done by
anybody? O does it refer to a board certified
neur osur geon doing this?

MR. DI LLARD: This is Jim Dillard. I
think that that tends to not be where the FDA gets
i nvol ved, nunber one. Nunmber two, | think earlier
in your discussions for classification you did not
restrict it to any particular specialties, I
bel i eve, Dr. Canady. So | think you should factor
that in then to your indications for wuse and
whet her or not it needs to be even nore general
than these, in particular, to enconpass other
specialties that my be involved with human dura
matt er.

CHAI RPERSON CANADY: | think we ought to
say it's for the repair of dura mater and whoever
does it, does it.

DR. GONZALES: You don't want
neurol ogi sts doing it as the wording indicates. I
mean it's clearly neurosurgical and other surgical
speci alists, not neurol ogists.

CHAI RPERSON CANADY: That's what [|'m

sayi ng. So let's say -- the indication would be
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the repair of human dura. And the elimnation of
who does that repair? Mybe a robot next week

Now under 5 it's the identification, is
this additional risk other than the ones you noted?

| think you had --

MS. SHULMAN: Yes, we can certainly say
that as the ones noted in the panel nmeaning you can
add to themor if you want to lay them out, that's
totally --

CHAI RPERSON CANADY: Do you still have
t hat overl ay?

Woul d the panelists |like to add anything
to their perception of the risk? | take that as a
no.

There are two sub conponents to that you
m ght just |ook at wunder the specific hazards to
health and characteristics and features of the
device, just to draw your attention to that and
make sure you have no coments on that portion
ei t her.

MS. SHULMAN: Nunmber 6. Recomrended
Advi sory Panel <classification and priority, the
classification is Class 2, and the priority is a
hi gh, medium and | ow and that's how quick you would

like us to wite the proposed regulation and the
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regulation classifying in this device. Hi gh,
medi um | ow.

CHAI RPERSON CANADY: Comment ? Dr
Wal ker ?

DR. WALKER: Hasn't this panel already
10 years ago assigned this a high priority?

(Laughter.)

CHAI RPERSON CANADY: You wi n.

MS. SHULMAN.  We'll get right on that.

(Laughter.)

CHAI RPERSON CANADY: we' | | do this
qui ckly. H ghs, one, two, three, four. Medi uns,
| ow? Hi gh wi ns.

We hate to get rid of the precedent.

MS. SHULMAN: Nunmber 7. "If the device
is an inplant or is |life sustaining or Ilife
supporting and has been classified in a category
other than 3, explain fully the reasons for the
| ower classification with supporting docunentation
and data."

CHAI RPERSON CANADY: We decided it was
not, so | think --

MS. SHULMAN: well, as an inplant, we
can say, for exanple, the special <controls can

handle the risks and explain fully in the panel
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di scussi on.

CHAI RPERSON CANADY: VWhat was that?
That was ni ce wording.

(Laughter.)

MS. SHULMAN: The special controls can
handl e --

CHAI RPERSON CANADY: Can handle. Okay.

MS.  SHULMAN: Handle the risks and
reasoni ng was di scussed in the panel neeting.

CHAI RPERSON CANADY: And the final one
is just summary of information that you' ve reviewed
and we've reviewed, | would think today.

MS. SHULMAN: Ri ght.

CHAI RPERSON CANADY: Is there a feeling,
under nunber 9, the need for the identification of
any additional restrictions?

MS5. SHULMAN: And there is one fromthe
previous one and that's, prescription device for
No. 9 and then you can add any additional ones.

Okay, to the back of the sheet. No. 10
we can skip. No. 10 is N A

No. 11, existing standards applicable to
the device, device subassenblies, conmponents or
device mterials, parts and accessories. I we

know of any existing standards, this is where we
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coul d add those.

CHAI RPERSON CANADY: That's unclear to
me. Do we need to add anything there necessarily?

MS.  SHULMAN: No.

CHAI RPERSON CANADY: Any ot her comments
from the Panelists on the forms? Then I'd like to
take, if we could, a 10 m nute break.

Oh, we need to vote on accepting the
form Ckay. As conpleted, all in favor of
accepting the form as conpleted, please raise your
hands?

DR. GONZALES: |I'msorry, we're having a
little discussion here regardi ng No. 9.

CHAI RPERSON CANADY: Okay.

DR.  GONZALES: And | just posed a
guestion to Dr . Pi ccar do. I n terns of
identification of any needed restrictions on the
use of the device, | asked the question wll the
restrictions that are present also be applicable to
material that's obtained outside of the United
States as there have been exanples of transm ssion
from foreign substances. So ny question that we
were discussing is that, are the restrictions that
are placed on foreign conpanies at the present tine

the same restrictions that we have or proposing
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that we have with processed dura mater here in the
Uu.sS. ? And |I'd like to ask Dr. Piccardo if he's
fam liar or anyone else, if they're famliar wth
the restrictions and if +those restrictions are
simlar to the restrictions that we have here in
the U S. That would be --

CHAI RPERSON CANADY: Let nme start a
further question. That is, if we state within the
form that these are the restrictions that are
necessary, these are the conditions that are
necessary, would that apply to foreign as well as
U. S. obtained dura?

DR. WTTEN: Anything that you recomrend
in ternms of special controls wll apply to any
pr oduct t hat was mar ket ed here under t hat
classification and | just want to clarify that
actually No. 9 is about the use, restrictions on
use, not restrictions on acquisition of raw
material or of the dura.

DR. GONZALES: |Is there any place we can
say anyt hing about acquisition?

DR. W TTEN: You can say it where you

recommend, | think it's nunmber 7 where you talk
about what kind of controls -- isn't that where --
No. 7. You can just add any other recommendati ons
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you have about what you think because that's where
you're describing why you think that it can be
safely used or safely -- yes, as a reasonable
product for this classification.

So you certainly would feel free to put

this information in under the question.

DR.  PENN: l"d like to make two points
in regard to this. Nunmber one is that there has
been an additional case from Gernany, as |

understand it, of tutoplast causing prion disease,

t hat has occurred just recently. |Is that correct?
That's nmy understandi ng. The ot her
thing is that in the last -- | think I'm the only

survivor of that Ilast panel neeting a few years
ago. I was presenting at |east, at that neeting
and at that nmeeting they were talking -- people in
the United States were talking about harvesting
dura from Eastern European countries and that they
would have to put the informtion about it,
translated into Croatian or whatever they were
going to do. And we were all wupset about the
possibility of bringing in dura from other
countries and processing it in the U S. and selling
it as a U S. product because we felt that it would

be extrenely hard to get controls for that. And |
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don't know how to phrase it such that we are
assured that the standards being used in foreign
countries are exactly the sanme as here, for any of
the material that is sold fromthe United States.

CHAlI RPERSON CANADY: M. Dillard?

MR. DI LLARD: Yes. Jim Dillard. I
think in context to what you're doing here which is
giving us a recommendation for Class 2 on this
product, that if anybody wanted to do that, bring
dura in from another country, process dura either
here or there, they would be required to get
premar ket clearance from us, the Class 2 kind of
cl earance through a 510(k) that you're reconmendi ng
and in order to do that they would have to submt a
510(k) to us which we would review Cont ai ned
within that review procedure, | think just the
issues that you're bringing up are the types of
review issues that we bring up with a manufacturer
or with an inporter or with a distributor before
t hey woul d get clearance.

So a lot of that is contained within the
510(k) review process, the Class 2 review process
and so | think your recommendation and just your
di scussion is enough to really highlight to us what

sone of +those inportant things are for us to
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concentrate on in our review process.

DR.  PENN: Wuld that apply to things
that -- | don't know whether conpanies are doing
that today that are already supplying it in the
United States. Wuld that sane hold for then?

MR. DI LLARD: Part of that also would be
captured in the quality system regul ati on and when
we would do inspections, so the sourcing of the
material, etcetera, would be sonething that we
woul d | ook at from an inspectional point of view.

CHAI RPERSON CANADY: Any ot her comments
that the panelists would |ike to make?

Dr. Gonzal es?

DR.  GONZALES: If the restrictions are
being nmade for a level of contagion that has been
determned to be at a specific level for tissue
controlled in the United States, and those
restrictions are then applied to tissue collected
outside of the United States that nay have a
different |evel of contagion, it would seem to ne
that the restriction should reflect where that
tissue is being collected and not assunmed to be for
tissue that's <collected at a certain contagion
rate. If the nunbers we're using in ternms of the

contagion are those for the United States, and al
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the restrictions that are being created here and
all the nmethods of processing, even if we then
i npose these sane restrictions on foreign tissue,
if, in fact, the contagion rate is higher or nuch
hi gher, then it wuld seem to nme that the
restriction should be tailored to the countries
fromwhich this tissue is being obtained.

To make t he assunpti on t hat t he
contagion rate is going to be exactly the sanme as
here in the United States | think is wong. To
give you an exanmple, to have restrictions that,
let's say for AIDS at a certain rate that it 1is
here in the United States, would not be the sane as
the contagion let's say in Rwanda or South Africa.

And if tissue is being collected from those
countries, the restrictions and the nethods of
coll ection and preparation may not be sufficient.

That's my concern right now.

| don't know, | nentioned earlier that
there's one, for instance, | think Dr. Piccardo can
address this better, but +there are groups of

patient popul ati ons where, for instance, in Engl and
or in Libya where the incidence is 30 tines higher
of Creutzfeldt-Jakob Disease that in those patient

popul ati ons you may want to have a different set of
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restrictions and that's what |'m saying right now
in terms of caution regarding this application
worl dwide to our restrictions which are tailored
specifically to the contagion rate here in the
United States, is my understanding. This is not
being, is not taking into account the possible
contagion |level for other countries.

Now it may be that the restrictions that
we have are nore sufficient. I'd like to hear
that, that in fact, the restrictions that we have
and nethods to protect the public are nore than

sufficient for any country anywhere in the world.

That may be the case. | am just not famliar with
t hat . But | would |like to hear nore about that and
until we have nore information about that, I|'m

hesitant about saying that there are no other
special controls in 7 here that shouldn't be
applied to other <countries where we know the
contagion rate is higher.

MS. WOINER: Can | add sonething to
t hat ?

CHAI RPERSON CANADY: Yes.

MS. WOINER: I think if you take into
consideration how small a planet this has becone

and the | atency periods that were discussed, | hear
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what you're saying and | agree with what you're
saying, but it's probably inpractical to even
suggest that there is one contagion standard for
just the United States.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: | think really when we
consider regional differences for these infections
that we should identify the high risk areas and
just elimnate those as donor pools.

CHAI RPERSON CANADY: Do we wish to go
back to 7 and add that to as a restriction, special

restriction? No donors from high risk areas?

MS. WOJINER: I'"d like to hear what Dr.
Malinin --

CHAlI RPERSON CANADY: Dr. Malinin --

MS. WOINER: Wuld say with regard to
t hat .

DR. MALI NI N: Wel |, Dr. Solonbn can

probably address that particular issue. The CDC

identifies high risk areas. ['"'m not famliar wth
t he encephal opathy areas, but | certainly am with
the HV infections. And the general voluntary

standards are not to accept donors from high risk
areas, particularly for AlDS.
Now these have never been enforced and
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it is a possibility including areas in the
Cari bbean from which the tissues have been obtained
fromdonors. This is within the United States, but
the areas are clearly identified where there is a
hi gh ri sk.

Now with HI'V, of course, there is very
extensive testing. And the problemwith HV is not
elimnation of the donors with the disease itself,
that's very easy to do, but elimnation of the
donors which may be potential carriers and
unr ecogni zabl e.

The last time we have | ooked at this and
the Anerican Acadeny of Othopedic Surgeons has
addressed that particular 1ssue specifically and
put out the guidelines on it, the chance of wus
having a donor wunrecognized who may have HIV
infection is probably a little nore than 1 in 2.5
to 3 mllion was the PCR

Now if you inplant tissue from such an
unrecogni zabl e donor there's an additional chance
because you're running a chance of 1 in 250 or
becom ng infected. This is the sane infection rate
as the surgeon who woul d have a percutaneous injury
whi |l e operating on a patient with Al DS

So there have been safeguards and there
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certainly has been information donor-w se, but |
t hi nk FDA has specific criteria having to do wth
any tissue donors and | think this is probably the
area that would address that particular issue where
they can put out additional guidelines saying that
these donors would not be acceptable from a
particul arly hi ghly i ndi genous area for a
particul ar type of a contagi ous disease.

If Dr. Solomn could coment on that
because she's in charge of that particular --

CHAI RPERSON CANADY: Dr. Sol onobn?

DR.  SOLOVON: Hel | o. I'"'m Dr. Ruth
Sol onon, FDA, CBER I'"'m Director of the Human
Ti ssue Program As you heard earlier yesterday, we
are considering the possibility that human dura
mat er coul d becone what we call a 361 tissue, that
is, it would be regulated under Section 361 of the
Public Health Service Act which specifically
targets the transm ssion of comrunicable disease,
the prevention of transm ssion of comunicable
di sease.

We currently have a final rule in place
and a guidance docunment that deal wth hunman
tissues intended for transplantation of which dura

mater is not one of those. Those tissues would
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i ncl ude bone, ocular tissues, skin, rnuscul oskel et al
ti ssue, in general

We believe in answering the point nade
earlier that the current donor screening and
testing requirenents contained in the final rule
are sufficient to weed out high risk donors. I'n
ot her words, previous to having a test for HI V-2
for instance, FDA had a reconmmendation to defer
bl ood donors who were from Haiti and this policy
was considered quite discrimnatory and as soon as
a test was on the market for anti-H V-2, an FDA
licensed test, the exclusion of blood donors from
Hai ti was elim nated.

Rat her than targeting specific regions
of the world, | think the thinking is that if we
| ook at donor screening and |ook at certain high
ri sk behaviors and defer donors who have those high
risk behaviors and also perform testing. For
instance, the current required testing is for H V-1
and 2, hepatitis B and hepatitis C, that that is
sufficient rather than targeting specific regions
and one could argue that, for instance, we do not
in the United States say that you cannot coll ect
from intercity areas, for instance, for blood and

ti ssue donors where we know that the preval ence of
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certain diseases is higher than in the general
nati on. Agai n, because we feel that the controls
in place through donor screening, | ooking at
particular high risk behaviors are sufficient
rat her than using a regional approach.

CHAI RPERSON CANADY: Can | recommend for
consideration to the commttee that since we don't
have a specific screening for prion disease at this
point that we mght want to specifically at this
poi nt exclude the areas known to be high, at great
risk for prion disease.

DR.  SOLOVON: Excuse nme, could | just
add anot her thought? You may be aware that for
bl ood donors a recent guidance docunent has cone
out that would defer blood donors who have resided
in or visited the U K. between 1980 and 1996 for a
cunul ati ve period of nore than 6 nonths. However
before -- and that was a recommended of our Bl ood
Products Advisory Committee, but before they
recommended that, they had the industry go back and
| ook at the inpact on the supply of blood that such
a recommendation would affect and in the tissue
area we have been asked are you going to apply the
same U K. restrictions to tissue donors and our

answer has been no, again, because we don't know
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the influence that would have on the supply of
tissues and | think you should be cautious when you
make a recommendation such as that. You have to

factor in the effect that woul d have on supply.

CHAI RPERSON CANADY: Yes. I think we
are being cautious, but | have that that's the
sense of the panel, that they really have that
concern. We can see whether that is a

wi sh or not and we can resolve the issue that way.

Is there a wish to include a concern
about donor side or not? Can we raise hands on
that? Yes? No? So the wording | would propose is
t hat pending screening tests for prion disease that
donors be restricted from the known areas at
epi dem ol ogi ¢ ri sk. Wuld that be reasonable
wor di ng?

MR. RHODES: |'m sorry. Epidem ol ogica
ri sk of what?

CHAI RPERSON CANADY: OF prion disease.

MS. WOINER: Point of clarification, do
we also need to go back to then that first form and
fill that in under No. 7 there where we had added
donor tracking?

CHAI RPERSON CANADY: That's where we're

goi ng.
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M5. WOINER: Okay, so both sheets.

CHAI RPERSON CANADY: Ri ght .

DR.  SOLOVON: Sorry to be making a pest
of nyself, since you did go back to No. 7, could
you please clarify what you nmean by "donor
tracki ng" because these donors are dead for the
nost part.

(Laughter.)

CHAI RPERSON CANADY: | forgot who added
donor tracking? Dr. Walker.

DR. WALKER:  Yes.

CHAlI RPERSON CANADY: Could you clarify?

DR. WALKER: Tissue -- who were they,
what were their nedical histories and what do their
brains | ook |ike?

CHAI RPERSON  CANADY: Okay. O her
guestions?

Havi ng made that anmendnent | guess we

should go back and vote on the first form at this

time and the form as conpleted, if you could
review -- do you have one that we conpl eted?

MS.  SHULMAN: Yes, | believe Steven
does.

CHAI RPERSON CANADY: So you can see how

we conpleted it. And with the addition of the
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statement that we nmade regarding epidem ologic
risk, all that would agree wth the form as
conpleted represents the Panel's opinion, raise
your hand, please?

| see 7 yeses. Nos? Form 1 is
conpl et e.

So we've conpleted the recomendation
regardi ng the classification of human dura.

Do you have anything else that we need
to do?

MS.  SHULMAN: No. Do you want to vote
on the suppl enental sheet?

CHAI RPERSON CANADY: She said we didn't
have to.

We'll vote on the supplenental sheet.

MS. SHULMAN: Just on the whol e thing.

CHAI RPERSON CANADY: Rai se your hand if
you agree with the supplenmental sheet? All those
who di sagree raise your hand?

I"d like to take a 10 m nute break and
then we'll begin today's work.

(OFf the record.)

CHAI RPERSON CANADY: I'd like to cal
the meeting back to session if | can get everybody
sitting down again.
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We're going to reconvene and this
portion of the neeting will be discussing the draft
gui dance for neurological enbolization devices.
l"d like to open to public hearing.

I understand there's one schedul ed
speaker. M. Kevin Daly, if you would identify
yoursel f and your interests.

MR. DALY: Thank you. My name is Kevin
Dal y. |"'m the Vice President of Regulatory Affairs
and Quality Assurance for Mcro Therapeutics in
I rvine, California. We're developing a line of
i quid pol ymer enbolic conpounds.

| just have several coments that 1'd

like to make on the guidance docunent and would

like the panel nenbers' response. The first
question | have to ask for comments is regards the
adequacy of animal data in lieu of clinical data

and 1'd |like to just pose sonething to you. Assune
that a new permanent inplanted enbolic material is
tested in animals under sinulated use conditions
and it's shown at one year to be non-histotoxic

stable and otherwise shows a normal heal i ng
response. Wuld the panel agree that threshold PMA
subm ssion and approval requirenents may be |limted

to 6 nmonth imaging assessnent, for exanmpl e,
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angi ography, MRl or CT, etcetera?

Further to that, if the Panel believes
that |longer term that is greater than six nonth
assessnment is needed, that such follow up data nmay

be collected via a post mar ket surveill ance

program
Madam Panel Chair, shall | read through
each of ny questions or will there be a response to
each?
CHAI RPERSON CANADY: At this time there
will be no responses.

MR. DALY: Okay. So perhaps power
failure, huh?

(Laughter.)

Section 9(a) of the guidance docunment
lists a nunber of safety endpoints for which data
is to be collected. However, the docunent does not
differentiate between those end points which my be
bundl ed, if you will, to represent a primary study
endpoint and those which my be defined as
secondary study endpoints. And this truly is a
statistical sort of issue and question. The
concern is that for the purpose of defining study
sanple size and study hypotheses, the less

i nportant endpoints may be inappropriately weighted
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the same as those which are npbst inportant. It's
recommended that the guidance docunent should
recogni ze that the nost inportant endpoints my be
bundled to form a conposite primary safety endpoi nt
while all others my be defined as secondary
endpoi nt s.

Thirdly, for presurgery enbolization
patients, please coment on whether angiographic
reduction in tunor or lesion size is an adequate
surrogate endpoint for surgical blood loss as a
primary efficacy endpoint. Stated differently, for
t he pur pose  of eval uati ng new, neur ol ogi cal
enbol i zation devices, is it reasonable to contend
t hat angi ographic reduction in tunmor or |esion size
IS a nore concise neasure of whet her t he
enbolization material is suitable for its intended
use, that is, of being a vascular occlusion device
than is blood loss which is subject to the
variabilities of tunor size, |ocation or conplexity
or sur gi cal techni que that may  affect such
measur enment s?

A mnor point for FDA or the panel,
given the panel nmenbers are experts in their field,
they may be interested in participating in clinical

trials. Does a panel nenber's participation in a
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clinical trial affect their ability to vote or
comment upon a PMA which may cone before the panel
for review?

CHAI RPERSON CANADY: For that answer,
we'l |l say yes.

MR. DALY: It does affect their ability?

CHAI RPERSON CANADY: Yes.

MR. DALY: Okay. Lastly, 1'd like to
appl aud FDA for devel oping the guidance docunent.
It's especially wuseful for manufacturers that are
devel oping new enbolic devices because it helps
el imnate conf usi on over t he premar keti ng
requi renents.

CHAI RPERSON  CANADY: Thank you very
much, M. Daly.

MR. DALY: Thank you.

CHAI RPERSON CANADY: Any other public

coment s?

We'll now proceed then with the Open
Panel Sessi on. | would remnd the panelists,
pl ease speak into your m crophone so t he

transcriptionist's job can be nmade easier.
Dr. Foy, are you going to present?
MR. FOY: Good norni ng. My nanme is

Keith Foy. I work for the -- I'"ma reviewer wth
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Pl astics and Restorative Branch. This norning
we'll be discussing the guidance on neurol ogical
enbol i zation devices. The CFR describes an

artificial enbolization device for neurological use
as an object that is placed in a blood vessel to
permanently obstruct flow to an aneurysm or other
vascul ar mal f ormati on.

At the June 12th neeting the panel
consi der ed t he i nformation in three 515(i)
subm ssions of safety and effectiveness informtion
on three types of neur ol ogi cal , artificial
enbol i zation devices. They were the PVA particles,
det achabl e balloons and coils. They recomended
that these devices be reclassified to Class Il for

the indications of to permanently obstruct
bl ood flow' -- | need a little light -- that's
fine. "Blood flow to an aneurysm or other vascul ar
mal f or mati on", not excluding hypervascul ar tunors.

At this neeting, the panel cited
bi oconpatibility and labeling as issues that
speci al controls should address.

(Laughter.)

That's good. One of the ways we address

special controls is through the use of guidance

docunent s. These docunents assist conpanies and
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FDA in the review of a device.

The neurol ogical enbolization guidance
docunent contains intended wuse and indications
section, a device description, preclinical testing,
bi oconpatibility, animal testing, clinical testing
and | abel i ng secti ons.

The intended use and indications section
has been provided to give exanples of the PVA
particles, detachable balloons and enbolization
coils.

The device description section briefly
lists t he contents of a conpl ete devi ce
descri pti on.

The preclinical testing section was
broken down to provide specific coments on each
devi ce, including polynmeric enbolic agents such as
t he cyanoacryl ates. Comrents on device conponent
interaction and shelf-life were also provided.

Bi oconpatibility testing section
provides a list of applicable tests, cites
additional tests that relate to devices that remain
in the body for greater than 30 days, and refer the
reader to other rel evant gui dance docunents.

As animal testing may be appropriate,

t he guidance provides a brief list of issues that
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any ani mal study shoul d address.

Al so, because the agency believes that
sone devices, for exanple devices that use a novel
detachnment system or represent a new process of
enbol i zation, may need clinical data to support a
regul atory decision, the <clinical data section
contains coments on specific issues regarding the
desi gn and analysis of clinical trials.

Lastly, the guidance docunent provides
comments regarding | abeling for these devices.

When considering the guidance docunent,
we'd |ike you to consider the follow ng questions.
I nstead of reading each question verbatim [|'1]
sunmari ze the intent of each question. Question 1
asks you to consider the assessnment tools used in

clinical trials and to coment on these.

Question 2 asks you to consider the
appropriateness of the different inmaging tools that
are used and which ones are avail abl e.

Question 3 asks you to coment on study
bi as.

Question 4 asks you to comment on
clinical neasurenment tools.

Question 5 asks you to comment on

collateral vessel formation
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And the last question asks you to
coment on long term follow up.

CHAI RPERSON  CANADY: Any ot her FDA
di scussants?

Dr. Ku is the lead discussant for the
panel itself. Oh, I'msorry, industry? There's an
i ndustry presentation. Coordinate it. Thank you.

If you would identify yourself and your
affiliations.

MS. W\EBB: Sur e. Does everyone have a
copy of the new handout that they gave, that we
brought in? It's a redline copy of the guidance
docunent ?

CHAI RPERSON CANADY:  Yes.

MS. WEBB: Okay.

CHAI RPERSON CANADY: It was handed out
during the break?

M5. WEBB: That's correct.

CHAI RPERSON CANADY: And it has industry
comments and underlined areas on it, if you -- just
for the panel's help in finding it.

MS. V\EBB: There are nore on the table
outside, if the audi ence needs sone..

CHAI RPERSON CANADY: It's on the table

out side for other people.
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MS. W\EBB: On behal f of Bost on

Scientific Target, the Cook G oup Conpanies and
Cordi s Endovascul ar Systens, thank you for this
opportunity to speak and to provide you with our
per spective of t he gui dance document bei ng
di scussed today.

(%Y name i's Li sa Webb and ' m
representing Cook, Incorporated. Remar kably, we
have three other people who made it through the
torrential w nds yesterday and actually mde it
here, that is Isabella Abati and Roxanne Baxter
from Boston Scientific Target and Lisa Wells from
Cordi s Endovascul ar Systens.

Qur team has reviewed the proposed
gui dance docunment for neurological enbolization
devices and has several comments which we believe
wil | provi de additional clarity and elininate
redundant testing.

Those are a few of the products we have.

We support the down classification of
these artificial enbolization devices to Class 2
and it is our wunderstanding that this guidance
document may serve as a special control.

We have submtted a redline copy of the

document which includes suggested changes for the
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official record. W will not review all of the
changes and suggestions we nmade in the redline
copy, but we would like to present a few of the
nost inportant recommendations to the panel for
di scussi on today.

To begin, we have a few general coments
regar di ng liquid enbol i c agents such as
cyanoacrylates. W respectfully request that these

enbolic agents be excluded from the scope of this

gui dance. We request this because liquid enbolic
agents will nostly likely remain Class |11 devices
and will require PMA The docunentation needed to
support a submission for liquid enbolics wll

likely differ from that of other devices in this
gui dance docunent.

And now if you would like to follow
along with me, |I'm going to refer to different
sections in the redline copy, starting with Section
LT

CHAI RPERSON CANADY: | mght just say,
ours is black line.

MS. WEBB: Okay, black line. |'msorry.

That woul d be nore correct.
So Section 11l of the guidance docunment

concerns regulatory classification. And this is

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

sort of anot her general conment . It's our
understanding that the |anguage for CFR subsection
882.5950 and product code HCG will be anended to
include a statenment such as "these devices include
PVA particles, detachable ball oons and enbolization
coils.”

Moving on to Section IV, we believe that
t he i ndi cati ons for use for neur ol ogi cal
enbol i zation devices should not be Ilimted to
presurgi cal use. There are already 510(k) cleared
devices on the market which do not have this
[imtation. We therefore request t hat this
l[imtation be renmoved from the exanples of
i ndi cations for use.

In Section V titled Device Description
you wll notice that we have proposed several
changes which will elimnate redundancies covered
in other sections of the guidance docunent.

We have several coments regarding the
preclinical testing requirements of Section VI.
First, we believe that t he devel opnent of
preclinical testing protocols should be based on
the QSR risk assessment for the specific device.
The requirements necessary will depend greatly on

the risk analysis associated with the specific
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mat eri al . | ssues specific to the particul ar device
and delivery system wll differ. Therefore, the
manuf acturer, in consultation with the Agency, my

add or substitute tests described in the guidance
with adequate justification.

Second, cyanoacryl at es and enbolic
agents other than PVA, coils or balloons should be

categorized as liquid rather than polynmeric enbolic

agents. Technically, PVA is a polynmeric agent
since it consists of varying links of polyvinyl
al cohol chai ns. Additionally, not all liquid
enbolics may polynerize. Liquid enbolics are
materials that are delivered as liquids to the

enbolization site, undergo a phase change in vivo
and activate into a physical nmechanical block or
enbolic device. W request that liquid enbolics be

defined as such in the gui dance docunent.

Thi rd, final rel ease criteria
specifications for PVA, in other words, particle
size, anount of particulate, color, fill volune, et
cetera will denonstrate that appropriate controls

are in place to insure the intrinsic safety of the

pr oduct . Additionally, bioconpatibility testing
w Il address the presence of processing additives
and cont am nants, i ncl udi ng f or mal dehyde.
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Bi oconpatibility is already covered in Section VII
of this guidance docunent.

Fourth, hi storically, it has been
acceptable to propose shelf |life based on a test
pr ot ocol using paranmeters representing expected
storage conditions, acknow edging that confirmatory
real time testing is sonetinmes needed. We request

that the guidance |anguage in this section be
slightly nmodified accordingly.

We have only two comments on Section VII

whi ch covers bioconpatibility testing. First, a
listing of all the required testing is not
necessary, given that the guidance docunment

recommends adherence to | SO 10993.

Second, we believe that bioconpatibility
testing should be permtted on sanples fornmed from
finished sterile devices.

Moving on to Section VIII, ani mal
testing should be conducted only when appropriate
bench testing and in vitro nodels are unable to
address product concerns. | ssues such as |ocal and
system c foreign body reactions and infection that
are listed in this section of the guidance docunent
are addressed previously through bioconpatibility

testing as outlined in Section 7.
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Section 9 addresses clinical data. We
believe that clinical evaluation should be required
when the safety and effectiveness cannot be
det er m ned t hr ough noncl i ni cal testing.
Additionally, the need for clinical data to support
design nmodifications to coils, balloons, PVA or
depl oynment mechani sns i s expected to be rare.

In the rare instances where clinical
data nmay be required to address safety and
effectiveness 1issues, the trial objectives and
endpoints nmust be carefully considered, given the
conplexities associated wth treatnent of this
patient popul ati on. The primary objective of
clinical data is to assess the ability of the
device to perform its intended use which is to
obstruct blood flow to the targeted site. The
endpoints and success/failure criteria nust be
consistent with this intended use.

Pat i ent treatments are hi ghly
specialized with different goals and may involve

the use of several different types of enbolic

agents. G ven the low incidence and preval ence of
these disease states and the Ilimted nunber of
neuroi nterventionalists perform ng t hese

procedures, the use of historical controls appears

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120

to offer the nobst practical neans for assessing
device performance in terns of patient outcome and
conplication rates.

And this is sort of an addendum now t hat
|"ve heard Keith's speech this norning and he
pointed out in Question 6, | believe, that FDA is
| ooking for one year follow up on clinical data.
We'd also |like the panel to discuss that very
careful ly.

We believe that wth the use of these
clotting devices, enbolization occurs very rapidly.

| think my understanding is that within 24 hours

of enbol i zati on, clotting occurs. And for
i ndustry, we believe that one year is -- one year
follow up from clinical trials i's overly

bur densone. Historically, the clinical trials that
have been performed on these type of devices do not
require this length of clinical trial follow up
Okay, noving on, continuing with Section
X, titled | abel i ng, we have omtted sone
redundancies from this section. We Dbelieve that
these om ssions are appropriate because references
are already made to CFR | abeling requirenments and
several FDA | abeling guidance docunents adequately

cover this subject.
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In conclusion, we would like to thank
you for the opportunity to speak today. Thi s
presentation was intended only to raise the nopst

i nportant issues that industry has in terns of this

gui dance docunent. W ask that you review the
bl ack line copy of the guidance docunent for an
under st andi ng of our changes. The changes should

be pretty self-explanatory and those that aren't,
are annot at ed.

It is of the utnost inportance that the
Panel recognize that this guidance docunment applies
primarily to devices that will be Class 2, that is
down classification for these types of devices has
al ready been recommended.

Therefore, it is expected that special
controls are sufficient for regulating these types
of devices and that clinical data will typically
not be necessary. Thank you.

CHAI RPERSON CANADY: Thank you. Ar e
there other speakers with your presentation?

MS.  \AEBB: No, we worked on this
together and the red line or black |line copy cones
fromall of us.

CHAI RPERSON CANADY: We have -- this is

not a time for open coment.
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Are you a part of this group of
representatives? Then we're going to thank you
very nmuch and go on to the Open Panel discussion.

Dr. Ku was the primary reviewer for the
Panel i sts.

DR. KU: Madam  Chai r man, fell ow
panel i sts and guests. Thank you. Thank you for
this opportunity to review this guidance docunent
for neurological enbolization devices. As Lt.
Commander Foy has presented, there's been a |arge
body of studies reporting the useful ness of these
enbolic devices in the treatnent of a variety of
vascul ar | esions and hypervascul ar tunors.

It's inportant to recognize that many
enbol i c devices have been in existence for 20 to 30
years and that operator skill is one of the mjor
determnants in the safety in the use of these
devi ces. A nunber of mmjor inprovenments in
treat nent results have al so resul t ed from
i nprovenents in delivery devices, not just the
devi ces that are enbolic agents, as well as changes
in operator training.

I agree with industry that liquid
enbolic devices probably should remain Category 3

and 1 think it was stated on the gui dance docunent.
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Three is also on the horizon use of particulate
enbolic agents that operate on nechanisnms of
chenot herapeutic action and potentially genetic
transfer. And these may be either coded on the
enbolic devices or chemcally bonded. These
devices are not well studied at the present tine
and operate on alternate nechanisms of action other
than direct occlusion so that these devices
obvi ously should not be included on this particular
gui dance docunent.

However, this guidance docunent overall
as far as many of its paraneters may provide sone
utility for industry 1in considering submtting
liquid enmbolic agents or these newer types of bio-
active or genetically active enbolic agents in that
it does provide a general framework so that while
it doesn't specifically apply, | think that we
m ght consider that if there is a guidance docunent
for future enbolic agents that nmany of these
paranmeters shoul d be consi dered.

Do you want ne to assess, go item by
itemas far as the questions?

CHAI RPERSON CANADY: | think you m ght
as a beginning point for our conversations, yes.

DR.  KU: Ckay. For the first item as
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far as outconme scales and clinical evaluation,
probably the nmpbst commonly used ones are probably
NlH Stroke Scale and the Barthel Index for Long-
term Functi on. OQbvi ously, this is probably going
to be different frominstitution to institution and
| ocale to |ocale. But these standards are all
pretty well recognized and | would probably ask one
of our neurologists here as to what is the nost
appropriate for a given situation.

In general, the conplications that occur
from enbolization are ischem c events or stroke.
Most of these events are acute events, so that that
would be the type of scale that you would be
| ooking for. You would be looking for an acute
injury and then the long-term outcome and recovery
from any untoward conplications.

As far as imaging tools for clinical
studi es, angi ography has certain advantages in that
it provides structural detail as to percentage of
AVM or tunor successfully occluded. It has an
advantage in that it provides flow information as
to how nmuch flow there is to a particular |esion.
The obvi ous disadvantage is that it is an invasive
t est and t here are ri sks associ at ed wi th

performance of the test.
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MRI, MR angiography and CT are all

relatively noninvasive other than the use of
contrast which is a relatively mnor risk. The

di sadvantages of that, it does not provide accurate

fl ow dat a. MR angi ography will provide gross flow
data, but it will not tell you what the actual flow
rate is. It wll tell you whether there's

significant flow or not significant flow.

MR and CT wll provide significant
information as far as structure, especially wth
regards to tunor because you can use contrast to
determ ne what part of the tunor has been
devascul arized and what part is still receiving
what .

Angi ography may not provide that detail
for tunors.

For AVMs or fistulas, angiography is
probably superior because it has higher definition
and detail .

Wth respect to reader bias and review
of data, there is, obviously, a certain utility to
use of centralized reader or readers. It doesn't
elimnate bias, but it reduces variability on the
interpretation of results. VWhether a study is

blinded or not, it provides a little bit of
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addi tional statistical power. Probably, the nost
i nportant studies are basically the pre-procedure
angi ogram or MR or CT as conpared to the inmmediate
post - procedure angiogram and/or CT as far as
radi ogr aphic eval uati on of t he success or
percent age of occlusion of a particular vessel or
vascul ar bed.

As far as pre-enbolization patients,
traditionally surgical time and blood | oss has been
the traditional way of evaluating this. Anot her
way of evaluating it is the surgeon's opinion as to
their extent or conpleteness of reception of either
AVM or tunmor because that's the ultimte outcone
that you're | ooking for.

The i ndustry conmment as far as
angi ographic evaluation is also certainly a very
valid point because the thing that you're | ooking
at as far as determ ning degree or successfullness
of occlusion of a vascular bed is going to be your
angi ogram and three are certain factors which wll
i nfluence how conplete that occlusion is, depending
on when surgery is done. If it's done inmmedi ately
after the enbolization procedure or if it's done in
a delayed fashion where you could have coll ateral

formati on which is addressed in the next item
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For t hi ngs li ke AVM i f it's a
presurgi cal enbolization, typically, these -- the
surgery is done very soon after the enbolization so
there is no opportunity for collateral formtion.
The sanme thing is true for tunors.

Now if you have a very large A/M or a
very l|large tunor that requires staged enbolization,
obvi ously what you want to do is you want to
consi der the |ast angi ogram done inmmedi ately before
the surgery as your endpoint as to how successful
you have been in occluding the vessels.

If it's going to be a lesion, such a
brain AVM where you're going to be considering
stereotactic and radiotherapy, or a tunor where
you're going to be considering radiotherapy, then
the effects of those treatnents are not inmmediate.

In general, they're delayed, so there, you may
need long-term follow up either w th angi ography or
MRI . And in those situations, in things |ike AVM
the follow up is typically up to two years for
radi osurgery. The reason is it takes up to two
years for full effect to take place. So that has
to be evaluated on a lesion by |esion or disease by
di sease category basis as to determ ning what the

appropriate length of follow up is.
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Now whet her or not that follow up needs
to be paid for by the industry protocol or not, |
am not sure. The reason is because these follow
ups are actually standard, clinical care. So if
you have a brain AVM and you have enbolized it and
the patient's been treated with radiosurgery, you
can include it as part of the clinical protocol or
the research protocol or you could take the data
that will be obtained anyway two years down the
road to assess for the degree of conpleteness
because that data wll have to be obtained for
clinical reasons to determ ne the degree of success
of the procedure.

As far as the types of follow up and the
appropriate time intervals, | would recommend up to
two years for brain AVMs. Angi ogr aphy probably
should be done as a last study or at the two year
endpoi nt. The reason is it's the nobst sensitive
for detecting small collateral vessels or recurrent
or residual AVMs.

MRA or MR angi ography is |less sensitive.

It can be used as a screening exam between the
begi nning of the procedure and the endpoint. As
far as tunors, | think MR or CT are both

sufficient for evaluation and that's actually been
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the way that npst residual tunmors or recurrent
tunors are followed, with MR or CT.

CHAI RPERSON CANADY: Thank you very
much, Dr. Ku.

Dr. Foy?

MR.  FOY: VWhat was the tinme frame for
the tunors?

DR. KU. For tunors, that depends on the
type of t unor . Very often patients wth
meni ngi omas are followed for a couple of years to
make sure that they didn't |eave any residual.
Typically, they will get a study at a year or two
years and if there's no recurrence, then that wll
be the end of the
foll ow up, but that's a clinical type of study.

As far as the effectiveness of the
enbol i zation agent, | don't think it needs to be
that far out because you're only looking for an
i mmedi ate effect with respect to the surgery.

CHAI RPERSON CANADY: Sally's ready to
start the free for all.

M5. MAHER: Dr. Ku, | think what the FDA
was maybe |ooking for was some idea as to what
length of follow up they need to see in order to

approve or clear the device and | think vyou're
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tal ki ng about two different things.

DR. KU: Correct.

MS. MAHER: I'"m wondering if maybe the
i ndustry was correct, we should be | ooking at maybe
a six nonth follow up tine for the clinical studies
to get on market, but there are other issues that
have to do with the nmedical treatnment of a patient
that are outside of the approval process.

DR.  KU: That is correct. | agree.
That's why |'m saying that you nay consider even a
shorter endpoint for the immediate angiographic
effect because if the surgery is going to be done a
week after the enbolization, that's your endpoint.

CHAI RPERSON  CANADY: ' d i ke to
entertain general comrents from the panel regarding
the enbolization issue and all other questions.

DR. HURST: I think that's an inportant
point that Sally brought up that we really need to
focus on the intended use of these devices which is
to occlude vessels. These are, in essence,
vascul ar cl anps. And that when we |ook at that
vascul ar clanp does it close of the vessel safely
and effectively and over the long tern? And in
fact, in many cases you can tell ten seconds |ater

that, in fact, you ve gotten conplete occlusion of
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the vessel by using a repeat angiogram So that if
we kind of focus on that issue, then we separate
that a little bit from some of the long term
clinical studies.

And | nmention this because it's been a
problem in the past because when we do many of
these clinical studies we get wapped up in the
| ong-term clinical outcome of the diseases and it's
very difficult to separate the overall disease from
the intended use of the device. For exanpl e,
sonebody with arterio-venous malfunction in their
thal amus is not going to be expected to do as well
as sonmebody who has one in their right frontal
pol e, but nevertheless, they get lunped into the
sane group when we do clinical studies, sinply
because as was nentioned in the presentation, there
are so few of these
arterio-venous nmalformations. Il not |ong ago
| ooked at the experience of a very |large
institution here in this country for the deep
central AVMs and over about a 10 year period they
had seen 50 of these so that the statistical power
that we're going to get from doing sone of these
clinical studies is maybe not as good as we m ght

like. So | think focusing on the intended use,
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that is, using this as a closure device is probably
very inportant.

Secondly, |I'm not sure that | would
agree that we  want to create two guidance
docurments, one for liquids and one for everything
el se. Because there's an overlap in here. Sone of
the devices we have had very long experience wth,
with detachable balloons, with PVA we've had a

| ong amount of experience, certainly 20 to 30

years. The sanme thing holds for the cyanoacryl ate
liquid enbolic agents. There's a huge anmount of
experience with this. In contrast, some of the

newer coils or particulate involved places that we
m ght see come out my have novel detachnent
strategies or mmy, in fact, as Dr. Ku nentioned,
have gene conponents or things like that that are
very much differentiate them from devices that were
on the market and avail abl e before. So it may be
better for our guidance docunent to just address
enbolic devices in general rather than try and
separate them out based on a liquid versus
nonli qui d status.

Let's see, | think those were the main
things I wanted to nmention.

CHAI RPERSON CANADY: O her coments from
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Panel i st s?

DR. GATSONI'S: | have a general question
because | don't know very well nyself the intended
use of these devices and | agree with the

formul ati on that they have to be evaluated
visibly, the intended use. But is the intended use
al ways of a short term benefit? If there's any
situation in which the device is going to be there
in the long term and there wll be long term
benefit or harmto the individual, then | don't see
how you could avoid doing -- how you could avoid
the need for clinical studies and at that point the
length of follow up as Dr. Ku suggested, should
depend on the particul ar use.

DR. HURST: No, | agree. It has to
depend on the particular use and in sone cases
you're going to need |onger term follow up. As an
exanpl e though, Ilike | say, many of these devices
are designed to occlude a vessel and stop blood
flow and that particular aspect of it can be
eval uated al nost i medi ately.

In some cases, you're going to renove
that at the time of surgery so it's not a |long term
i ssue. In other cases, you are going to leave it

in there in which case it's a very big issue and

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

134

you do need to do longer term follow ups.
Sonmetinmes the material of which the device is made
is one, for exanple, platinum where we have a | ot
of data on what the long term effects of inplanted
platinum in the body are so that it may not be
necessary to start a new long term study on this
devi ce nade of platinum for exanple.

DR. GATSONI S: | don't know if | agree
with that in the sense that you nmay know what
platinum is and how it acts generally, but vyou
woul d not know what the specific device and the
specific kinds of patients is doing in the 1|ong
term There could be a whole bunch of other itens
that you can not deduce from know ng how platinum
devi ces in general have acted in the past.

CHAI RPERSON CANADY: Ms. Maher?

MS. MAHER: This is Sally. | actually
think that maybe a best way to do that is to have,
instead of having the guidance docunent say a
clinical study with a one year follow up which in
sone years, sonetimes may be too short and
sonetimes my be too long, is that we actually go
back and say let's have the follow up, what's
needed to prove the intended use of the device and

its safety and efficacy for its intended use? And
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if we leave it at that that lets the industry when
they're comng forward with their protocols to the
FDA, explain why a five mnute follow up is
sufficient versus a six nonth and it's them working
with the Agency to figure out the best tinme of
follow up for where they're headed.

CHAI RPERSON CANADY: Dr. Ku.

DR. KuU: Yeah, | agree with that. The
suggestion by industry to elimnate the part on
presurgical consideration, | think, does open them
to a conpletely different set of standards, because
if you're going to do a brain AVM enbolization wth
the material and that's going to be only therapy or
a therapy in association wth radiation, then
you're talking about a significant follow up as
conpared to a presurgical treatnent where they're
going to take the lesion out the foll owi ng week.

CHAI RPERSON CANADY: Any ot her general
comments? |If we could ask Lt. Commander Foy to put
the questions up for us again and then we'll have
the Panelists comment question by question if we
coul d.

If we could start with you, Dr. Hurst,
on question 1.

DR. HURST: Yes. I think that
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certainly, once again, just to nention that | think
that we need to enphasize the intended use. When
we | ook at these different outcome scales, we can
ki nd of divide them into acute neurol ogical outcone
and the long-term or outconme -- |long-term outcone,
rat her.

Some of these -- for exanple, the NH
stroke scale -- are very good for determ ning acute
neur ol ogi cal changes. Ot her ones, such as the
Barthel Index and a nodified Rankine, are nuch
better for | onger term outcone.

And, again, | think that if we get
involved in doing a clinical study, the outconme
scale appropriate to that «clinical study should
probably be done. If we're interested in |ooking
at how often should patients have a stroke in
association with the use of a particular device,
then probably the NH stroke scale is the
appropriate one to use.

VWhen you start getting into |longer term
ones, a Barthel Index or a nodified Rankine m ght
be a better thing. But, again, you have to
consider that that may or may not be inportant in
terms of neasuring the usefulness or the intended

use of the particul ar device.
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CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: I think it's fortuitous
that I'm following Dr. Hurst. All 1 can say is
"ditto."

MS. WOJINER: Basically, | would concur

that NIH stroke scale, Barthel, nodified Rankines,
are probably the nost likely scales that should be
sel ect ed. | guess ny bigger concern would be the
design with which they were being applied, because
outside a repeated neasure design with a patient
serving as his or her own control, | think that the
data would be relatively difficult to interpret,
sinply because of the heterogeneity of these
vascul ar probl ens.

CHAI RPERSON  CANADY: Dr . Ku, ot her
coment s?

DR. KU: No additional comments.

CHAI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: | think the coment that we
cannot apply a single scale, that they vary, needs
to be reechoed. And that's all.

CHAI RPERSON CANADY: Ms. Maher?

M5. MAHER: | agree with Dr. Wal ker, and
| think that it should be up to the manufacturer to

propose what is the best scale for the studies that
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t hey' re doi ng.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI'S: No additional comments.

CHAI RPERSON CANADY: Dr. CGonzal es?

DR.  GONZALES: The question is very
tough because, again, acute versus chronic, and
acutely, in general, |ooking at what you've done to

the patient with the enbolization and the after

effects, including swelling and other processes
that can occur. I think it's very inportant to
| ook at that.

If, on the other hand, you want to
address the long-term effects, the long-term
effects, agai n, can be neasured wth these
basically acute scales or gross nmeasurenent scales
of function. But you're really not addressing what
you're doing to the person -- that is, the human
aspect of the person -- with any of these scales in
any significant |evel.

That is to say, really, the only scale

-- if chronic nmeasurenent or chronically |ooking at

what has happened to the individual, if it, in
fact, is inportant to do that -- and | believe it
(S to a certain extent -- t hen actual ly
neur opsychol ogi cal testing is nore inportant,
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| ooking at the personality, the affect, t he
associ ations, the overall 1Q
But I don't t hi nk t hat that's

necessarily the direction that we want to go
because the intended use of the device is to block
t he vessels. And, again, the heterogeneity of the
| ocation is going to dictate, really, what you want
to nmeasure.

I think there needs to be sone
flexibility in the scales, and that as part of the
scal es inclusion of sone form of neuropsychol ogi cal
testing, i f it's inportant to that specific
i ndi vidual, or tenporal |obe, or certain aspects of

frontal | obe function are being affected.

Then, in that i ndi vi dual , in that
specific case, i ncl usi on of a form of
neur opsychol ogi cal testing, i ncl udi ng Bost on
nam ng, frontal |obe function, 1Q my be very,
very inportant. The Luria neuropsychol ogica

testing would be inportant.

But, again, | don't think that that is
going to apply to a significant nunmber of the
patients that are getting the enbolization, but
it's going to apply to sonme and that's going to be

far nmore inportant than |ooking at gross function
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of whether the patient is hem plegic or has ocul ar
problems or other problenms that these scales or
| evel of consciousness, speech, etcetera, that
t hese scal es are measuring.

| think basically what |I'm saying is
included in this list, which could be applied to a
smal |l er group of the patients getting enbolization,
we shoul dn' t forget t hat measur ement s of
personality and what makes a person "human" shoul d
al so be nmeasured in a small percentage where it's
appl i cabl e.

So, again, neuropsychological testing
should be included on this, but not necessarily
used I n even a significant proportion but
avai lable. And it will beconme inportant in sone of
t hese patients.

CHAI RPERSON CANADY: Dr. Penn?

DR.  PENN: | don't have any further
comment s.

CHAI RPERSON CANADY: Any ot her general
conmments on question 1? W can nobve on to question
2. Dr. Hurst?

DR. HURST: Yes. | would say that what
we need to do is we need to be using the imaging

tools that are appropriate for what we are
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interested in follow ng. | think that at least in
1999, catheter angiography is really essential to
determ ne whether the vessel is, in fact, blocked
of f, that you have an acute bl ockage of the vessel.

And, certainly, the status of MR
angi ography right now is not good enough to | ook at
any sort of longer term follow up of vesse
occl usi on. That may or nmy not be necessary,
depending on the length of follow up determned to
be necessary for the particul ar device.

In terms of other imaging nodalities, |
think that MR is going to be essential if we're
interested in looking at |onger-term histological
changes, edema, or whatever peri device changes
m ght occur in the region of the enbolization.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: Yes. | think basically,
insofar as tunors are concerned and MR, CT, is the
i magi ng of choi ce, angi ography  for vascul ar
di sorders, | think basically that's all | would
recommend, really.

CHAI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: No further comment.

CHAI RPERSON CANADY: Dr. Ku?

DR. KU: No additional coments.
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CHAI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: No additional coment.

CHAlI RPERSON CANADY: Ms. Maher?

M5. MAHER: No additional comments.

CHAlI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI S: I would just say that
choi ce of imaging procedure, or whatever follow up,
woul d depend on exactly how accurately you want to
know out cones. You may not always need the nost
accurate thing for a particular outcome, so there
shoul d be sone | eeway there.

CHAI RPERSON CANADY: Dr. CGonzal es?

DR. GONZALES: No other comment.

CHAI RPERSON CANADY: Dr. Penn?

DR.  PENN: Just, once again, that if
you're doing sonething pre-surgical, then the test
will obviously be different than if you nake a
claimthat the enbolization or the closure of, say,
an aneurysm is effective. Then you have to go out
wi t h angi ography for a year or two.

CHAI RPERSON CANADY: Any ot her general
comments regarding question 27 Question 37 Dr.
Hur st ?

DR. HURST: I think that Dblinding

certainly does have a role in any sort of studies
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| ooki ng at imging data. In a particular case, it
may or may not have a role. For exanple, many of
these devices are radiopaque, and it's very

difficult to be blinded when here's a filmwth a
radi opaque coil on it, and here's one w thout one.
You know exactly what happened.

So that | think that it's certainly a
reasonable thing to include, but |I'm not sure that
it's always reasonable to require it.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: Ditto.

CHAI RPERSON CANADY: Ms. Woj ner?

DR. WALKER: No further comment.

CHAI RPERSON CANADY: Dr. Ku?

DR, KU: Same thing, except that the
centralized reader may provide sonme benefit as it
woul d reduce variability.

CHAI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: No additional comrent.

CHAI RPERSON CANADY: Ms. Maher?

MS. MAHER: | agree with the comments
made thus far, but | think we need to be careful
not to add extra burdens that aren't necessary to
prove the safety and efficacy of the device as it's

bei ng reeval uat ed.
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CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI S: Yes. |  don't think
blinding is really very necessary in much of what
this would be done in, and it's inpractical in nost

of these situations. So | think it's very limted.

Having a central reader wll -- for
central readers with ways of dealing wth
di sagreements will help in any kind of -- you know,

help with the bias issue.
CHAI RPERSON CANADY: Dr. CGonzal es?
DR. GONZALES: No other comment.
CHAI RPERSON CANADY: Dr. Penn?
DR. PENN: | agree.
CHAI RPERSON CANADY: Any ot her general

comments regardi ng that question? Nunmber 47

DR.  HURST: | think that the use of
clinical neasurenents -- for exanple, surgical tine
and blood loss -- it's certainly nice if you can

find clinical end points that are very closely
related to the intended use of occluding a vessel
Sonetimes when we just look at surgical time and
bl ood loss, and we try to conpare various tunors,
and we try to conpare various AVMs, and we're
really |ooking at apples and oranges. And it's

very difficult to make those kind of conparisons.
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And, again, | think if people have a
fairly stereotype population of neningioms, for
exanple, sone sort of a relatively comon tunor,
that's a nice thing to be able to do. But part of
the problem in evaluating these enbolic devices is
that the individual pathol ogic processes are so, soO
different that they defy reasonable conparison in
| arge nunbers.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: Yes. | think that there
are just so many different variants of clinical
presentation that it's very hard to reduce in a
gui dance docunment to cover all of those variants.
So I think it would be difficult to specify those
end points.

CHAI RPERSON CANADY: Ms. Woj ner?

MS. WOINER: | agree.

CHAI RPERSON CANADY: Dr. Ku?

DR.  KuU: For pre-surgical wuse, | think
the industry's coment that an immediate pre- and
post-angiogram is sufficient is probably a very
reasonabl e one. The reason is that your end point
is going to be very, very short in time course, and
the post-enbolization angiogram is going to be

fairly reliable in determning the percentage of
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occl usi on.

Now, for tunors, obviously, a post-
enbol i zation angi ogram and a post-enbolization CT
or MR wll provide information as far as percentage
of occlusion of the tunor when conpared to the pre-
enbol i zati on studi es.

CHAlI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: | think Dr. Hurst and Dr.
Ku have made the points that need to be nade.

CHAI RPERSON CANADY: Ms. Maher?

M5. MAHER: No further comments.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI'S: No other comment.

CHAI RPERSON CANADY: Dr. CGonzal es?

DR. GONZALES: No other comment.

CHAI RPERSON CANADY: Dr. Penn?

DR. PENN: | agree this is ridiculous.

(Laughter.)

CHAI RPERSON CANADY: Spoken like a true
neur osur geon.

Any gener al conment s about this
guestion? Nunber 57

DR. HURST: I think that collateral
vessel formation -- this can be kind of tough. I

think that if you're talking about a pernmanent
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devi ce, a permanent occlusion, at least in 1999, if
you want to look at it long term you have to do
cat heter angi ography. And in many cases, that
really is not going to nmake the differentiation.

If you have a clear-cut case of a vesse
absolutely reopening, in many cases that's fine
If you have collateral vessels that have refornmed
around that in an arteriovenous malformation, for
exanple, that could be difficult to differentiate.
And that's a normal process that wll occur in
t hese | esions.

So it's a tough thing, but | think in
1999, if it's necessary to look at that, an
angiogramis going to be the way that we've got to
recomend to do that.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: Yes. I think that --
I"'m even wondering if item 5 needs to be included
in the guidance docunment as such.

CHAI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: No further conment.

CHAI RPERSON CANADY: Dr. Ku?

DR.  KU: | agree with Dr. Hurst. For
collateral formation, if you have what you think is

a successf ul occl usi on, | ooki ng for early
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collaterals is very reasonable at three to six
nont hs. But you definitely need a long-term foll ow
up, like in two years, to denonstrate that you have
per manent occlusion of your |esion.

CHAlI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: No further conment.

CHAlI RPERSON CANADY: Ms. Maher?

M5. MAHER: No further comment.

CHAlI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI'S: No further --

CHAI RPERSON CANADY: Dr. Gonzal es?

DR. GONZALES: No ot her conment.

CHAI RPERSON CANADY: Dr. Penn?

DR.  PENN: If the claim is being nade
that an arteriovenous nmalformation is being cured
or conpletely closed down, then there has to be
appropriate basis for that by angi ography to show
that the enbolization has closed off the nidus
correctly and that collateral can't develop. So it
is an inportant question to answer.

I don't think the conpanies wll nmake
that claim because it's going to be very difficult
to prove long range. So as long as the claimisn't
bei ng made, then | think just early angi ography may

be enough to substantiate a single claim that at

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

149

| east bl ood vessels are closed.

CHAI RPERSON CANADY: Any gener al
comments on question 5? Dr. Ednondson?

DR. EDMONDSON: No. Just t he
reiteration, given what Dr. Penn said, that really
perhaps we should indeed delete item 5 because
post - angi ography should indicate that the job is
done, and clinical follow up is separate and apart
from the burden of industry to denonstrate that
this is safe and effective.

CHAI RPERSON CANADY: Any ot her coments?

Ms. Wtten?

DR. W TTEN: No, | just want to make a
comment before you answer question 6.

CHAI RPERSON CANADY: Okay. Go ahead,
t hen.

DR. W TTEN: Ckay. Do you want to --
you're finished with question 5?

CHAI RPERSON CANADY: Yes, we have.

DR. W TTEN: Okay. When you're going
around to answering this, | just want to nmke a
comment that we're interested in what you have to
say with respect to evaluation of the patients, not
just for effectiveness in terns of the enbolization

but any safety end points that you think need to be
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captured at one year or at some other tinme point
wi th another imagi ng nethod, or a physical exam

So 6 should not be |ooked at just in
terms of the enbolization effectiveness, but the
saf ety of the procedure al so.

CHAI RPERSON CANADY: Thank you.

Dr. Hurst?
DR. HURST: | think that that's a very
i nportant point to nmake. That the follow up is

really going to be determned by exactly what's
left in that person, and how much we know about
that particular material or device already.

| think, again, in the case of many of
t hese agents, PVA, the mterial -- the platinum
material with which the coils that are already
avai l able and have been available are nmade, the
cyanoacryl ates, we know a great deal about what
they do over the |ong haul. And doing long-term
foll ow up studies on people who have those left in
pl ace is probably not really a reasonable thing to
do.

VWhen we start t al ki ng about new
materials with which we have no significant
experience, then |I think that there certainly needs

to be long-term follow up. And a year my be a
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good bal |l park, but that my not even be enough if
we're talking about, for exanple, a gene product
left on an inplanted device.

So | think that it has to be based on
the type of material that's left in place, in the
case of things we know about, not very long at all,
if any; in the case of new nmaterials about which we
have little or no know edge, perhaps very |ong.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: Yes. Basically, if nost
of the materials, singly or in combination, have
already existed for several years, and there is a
body of experience over a tine course of 30 years,
let's say, then, in fact, for these existing
materials we should elimnate the one-year follow
up requirenents and really specify in a shorter
order ains such as for, in fact, aneurysns.

And perhaps a post-angio is really
sufficient and nmaybe a three- or six-nonth foll ow
up requirement in that instance. For tunors and

the like, a nore extended follow up

But basically, | think that should be
wel |l foreshortened for existing material, and for
new nmaterial, again, it should be stratified

according to the clinical circumstance.
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CHAI RPERSON CANADY: Ms. Wj ner?

DR. EDMONDSON: But should be at |east a
year .

CHAI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: No further conment.

CHAI RPERSON CANADY: Dr. Ku?

DR. KU | think it's inportant to
reiterate the difference between the effects of the
device and the disease or disease progression, and
that the follow ups for the two should be done
differently. So it needs to be done on an item by-
i tem basis.

For devices that are bio-active or
genetically active, obviously you'll need a mnuch
| onger term follow up. For devices that are made
out of materials that have been in use for a nunber
of years and their properties are well studied, the
foll ow up probably does not need to be very |ong.

For devices that are variations of
existing materials, new types of cyanoacryl ates or
new types of particulate enmbolic materials, then
you have to tailor it according to that materi al
and how well that has been studied or not been
st udi ed.

CHAI RPERSON CANADY: Dr. Wal ker?
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DR. WALKER: Dr. Ku did a good job of

differentiating between old materials and new
materi al s. I'd like to add that I'm a Ilittle
unconfortable with the FDA specifying particular
i magi ng nodalities in their guidance docunents, and
perhaps leaving that best up to the discussion
between the FDA and industry for what nodalities
are nost appropriate for each device in order to
determ ne long-term effectiveness.

CHAI RPERSON CANADY: Ms. Maher?

M5. MAHER: |'m going to agree with both
Dr. Ku and Dr. Walker. And | think we need to nmake
t he gui dance docunent general enough so that people
don't get forced into a bucket. And | would
propose that we -- if there's going to be clinical
trials, we leave it up to the manufacturer, working
with FDA, based on their device to cone up with the
appropriate follow up tine.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSON S: I would just reiterate
the distinction between -- a conceptual distinction
between a particular type of material and the use
of that material for a particular disease or for a
particular condition. Even if there is a |ot known

about the material, | don't see how putting it to a
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particul ar use obviates the need for looking at its
| ong-term effects.

So I would be very reluctant to accept
notions that we could wuse this wthout a real
foll ow up, except if there are situations in which
the intended use is really for the next 10 m nutes

or just up to the surgery, and so on.

Any device that makes -- that is going
to be left in the patient and nakes -- in a sense,
it makes the inplicit clainmse to | ong-term

ef fecti veness should be evaluated with the foll ow
up that is comensurate with whatever the claimis.

CHAlI RPERSON CANADY: Dr. CGonzal es?

DR. GONZALES: When vyou're | ooking at
the risk-rewards in a clinical trial, 1 think that
it's inportant to also look at the treatnments that
are now limted by -- or due to the enbolization.
That is to say, for instance, tpa may not be given
to a stroke patient where the stroke is unrel ated
to the AVM that has been enbolized.

And right now, the guidelines for that,
| believe, are three nonths. That is to say, once
a patient has had any neurosurgical procedure on
the head, or enbolization to vessels in the head,

you can't give tpa, or, for that matter, the risks
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are higher also for anticoagulants, so that, you
know, that wll help in ternms of setting up the
time period.

Certainly, three nonths, 1 believe, is
the time period for post-neurosurgical enbolization
procedures that you can give tpa. This is going to
be a factor, | think, in, again, nmeasuring the
ri sk-rewards when you're doing these clinical
trials. I mean, after all, that's what vyou're
trying to do is see what -- wultimtely that the
enbolization is not only short term but long term
having its proposed effects.

So | would say that the clinical trials
that are being proposed here should also neasure,
and that is to say the sheet or the information
that has to be filled out by the individuals that
are doing the enbolization should also somehow
include in the follow up of these patients what
happens to these patients over a short period of
time of at | east three nonths, possibly a year.

But also to include the fact that
patients are restricted from treatnments, not just
what happens to them physically from the
enbol i zation or conprom se that they have from the

enbol i zation, but things that can no |onger be done
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or given to inprove that patient's status from
unrel ated probl ens, but now you're restricted
because of the fact that enbolization took place.

So | would ask that under these clinical
trials that we nake sure that we include treatnents
that are now limted due to the enbolization.

CHAI RPERSON CANADY: Dr. Penn?

DR. PENN: 1'd just make a conmment about
a special category of studies, and that would be
t he aneurysm studi es. We have to conpare aneurysm
eventually being fixed intravascularly wth being
clipped. And that means we have to have very good
data, certainly at a year angiographically, to make
sure that the aneurysm still has been excluded from
the circul ation.

And in those particular studies, the FDA
should take special care in making sure that the
claims that are going to be nmade can be tested.
And | would think that wth the treatnent of
aneurysnms the FDA should be very stringent about
t hat .

DR.  HURST: Could | make one other
comment ?

CHAI RPERSON CANADY: Dr. Hurst?

DR. HURST: | would really agree wth
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t hat . W nmentioned that for AVMs the claim

probably will not be made of conplete closure of
the AVM and that's fine. But, again, for these
aneurysm cases, this is a new modality, and follow
up of these patients is going to be very, very
i nportant.

CHAI RPERSON CANADY: Any ot her general
comments on question 67 Any ot her questions you
are left with, Lieutenant Commander Foy?

LI EUTENANT COVVANDER FOY: Il would Iike
to remind you that it was commented that the
indications for these devices are not limted to
pre-surgical.

DR. PENN: Can | just make one comment ?
Having done -- a long time ago -- sone of these
studies on animals, | don't think that aninmal
studies should be considered the sole basis of
using these materials, and that human clinical
studi es are mandatory.

And to inply that you have enough
information from an aninmal study to know whet her
you can occlude a vessel permanently, or wuse it
effectively in a human situation, is not sonething
we want to wite into the guidance.

CHAI RPERSON CANADY: O her coment s?
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We're going to adjourn for |unch. ' d
like you to conme back and be ready to start at
12:30. Your lunch will be here at 11:30, so take a
few mnutes to gather your thoughts. But we're
going to try to start pronptly at 12:30 because
peopl e have transportati on issues.

(Wher eupon, the proceedi ngs went off the

record 11:21 a.m and resumed at 12:30 p.m)
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A-F-T-E-R-N-OON S-E-S-SI-ON

(12:31 p.m)

CHAI RPERSON CANADY: I'd like to cal
the neeting back to order. This is Neurol ogical
Devi ce Panel. We're going to be discussing this

afternoon the reclassification petition for the

totally inplanted spinal cord stinmulator.

The form the afternoon wll take is
we'll have a period of open comrent, we'll have an
FDA presentation, we'll have a presentation by the
petitioner, a presentation by another industry
representative, and t hen conment s from Dr.
Ednmondson, from our panel , and have open
di scussi on.

At this time, |'d like to invite any

open public hearing, any public people who would
like to speak regarding this issue. I f none, then
|"d like to introduce Dr. Kristen Bowsher, who wl|
di scuss the FDA's presentation.

DR. BOWSHER: Hi . "' m Kristen Bowsher
and I'm the lead reviewer for the reclassification
petition for totally i npl ant ed spi nal cord
stinmul at ors, t he petitioner's advanced
neur onodul ati on systenms, or ANS.

l'"d like to start by giving a brief
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description of the device itself. The device --
the min conponents are an electrode, ei t her
per cut aneous or paddle, that are inplanted along
the spinal cord. The el ectrodes are connected to
el ectrode |eads, which for the totally inplanted
stinmul ators, which we're talking about today, the
| eads connect to a pul se generator that is actually
implanted into the patient.

Now, the Class |1 devices use an
external pulse generator that uses radio frequency
to send signals to the receiver that is inplanted
into the body.

The intended use of the device is the
treatment of chronic intractable pain of the trunk
and |inbs. There are currently two PMA-approved
totally inplanted spinal cord stinmulations --
Cordis Corporation, on April 14, 1981, and
Medtronic I ncorporation on Novenmber 30, 1984. The
petition was received from ANS by the FDA on June
16, 1999, and it's proposing reclassification from
Class IIl to Class I1.

Now, although we are discussing Class

11 totally inplanted spinal cord stimulators
today, 1'd like to quickly review some of the
regulatory history of the simlar Class Il radio
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frequency coupled devices that |'ve described
frequently previously.

Back in 1978, a classification panel
recommended Class Il, and they identified these
risks to health that they believed could be
controlled by special controls. On Novenber 28,
1978, FDA concurred in an FR Notice, and the RF
coupled spinal cord stinmulators have since been
Class Il, 510(k) devices.

Wth that as background, 1'd |ike to now
di scuss the risks associated wth the totally
i mplanted spinal cord stinulators that are the
topic of today's discussion. These are the MR
reports as reported in the petition from ANS. They
represent only totally inplanted spinal cord
stinmulators or the Class |Il devices, and were
collected fromthe FDA web site and MAUDE and cover
from 1984 to March 22, 1999, excluding 1991 because
there is a probl em downl oadi ng that information.

VWhen | ooking at these, | want to stress
that while these reports allow us to get a feel for
the types of risks, +they <cannot be wused to
cal cul ate rates of actual events.

This is a list of the risks to health

that FDA has identified from informati on avail abl e
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to us, including MDR reports and literature. Not e
that these risks were all identified by ANS in

their petition, wth the exception of battery

| eakage.

The petitioner has proposed a special
controls gui dance docunent, st andar ds, and
| abel i ng.

Now, I'd like to ask the panel to keep
in mnd the following four questions that were
i ncl uded I n your panel packet during your
di scussi ons. Near the end of your deliberation, we
will be asking you to specifically address them
prior to classification recommendati on.

The first question deals wth risk
identification in the patient population. The
second question deals with the special controls.
The third question deals with the classification
itself. And the fourth question deals with the
i ndi cati ons.

Thanks.

CHAI RPERSON CANADY: Any questions for
Dr. Bowsher?

Then at this time, if we could have M.
Drew Johnson, who is the Director of Regulatory

Affairs for Advanced Neurol ogi cal Systens.
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DR. JOHNSON: Good afternoon.

CHAI RPERSON CANADY: Good afternoon.

DR. JOHNSON: | took my coat off because
| feel a little bit nore confortable w thout a coat
on.

My name is Drew Johnson. I'"'m Director
of Regulatory Affairs for Advanced Neuronodul ation
Systens, Inc. And the agenda for our presentation
today is as follows. I'"'m going to give a brief
introduction to the presentation, followed by a
basis for the reclassification.

Then, our next presenter wll be Dr.
G anCarlo Barolat, and he wll review the device
simlarities and differences, as well as a summary
review of the literature and risks and indications
that were submtted within the petition.

And then, Dr. Tracy Caneron will give us
a summary of the MR reports, and 1'll cone back
and go through the proposed special controls,

foll owed by a closing statenent.

Before | get into the risk and benefits
-- excuse nme, before | get into the basis for
reclassification, 1'd like to just review sonme of
t he regul atory hi st ori cal events t hat are
associated with spinal cord stimulation. As
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Kristen said earlier, in 1978, a panel recomended
that the Class Il device -- that the inplanted
spinal cord stinmulator device be classified in the
Class Il. In 1979, it was formally classified.

In 1980, a manufacturer submtted a
510(k) pre-market notification to the FDA for
clearance of their internally powered spinal cord
stinmul ation device as a Class |l device, and tried
to prove substantial equivalence to an external
spinal cord stinulator device that was externally
power ed.

The FDA at that time deened that the PVA
-- that a PMA was necessary. This particul ar
manuf acturer at that tine had the opportunity to go
t hrough the reclassification process and did not.

In 1981, the first inplantable power
generator for a spinal cord stinmulator was approved
t hrough the PMA process.

There have been quite a few changes in
law since 1984 -- 1981, and those particular
changes in law really are relevant to what we're
trying to do here today. There was the change --
an amendnment to the Food, Drug, and Cosnetic Act in
1976, and this nodification facilitated the FDA and

i ndustry havi ng nmore flexibility to provi de
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reasonabl e assurance of safety and effectiveness
for devices.

In 1990, with the Safe Medical Device
Act of 1990, it has instituted procedures for
establishing perfornmance standards. It required
manuf acturers' conpliance wth design controls,
and, nost inportantly, it changed the definition of
Class Il devices to include the wuse of special
controls as a neans of provi ding reasonable
assurance of safety and effectiveness.

And then, as recent as 1997, wth the
passage of the Food and Drug Admnistration
Moder ni zati on Act, there were two key elenents of
this particular Act. One, post-market controls
could be applied to the classification of devices
to provide reasonable assurance of safety and
ef fectiveness; and, two, the use of international
st andar ds.

The FDA is authorized to recognize
standards and require declaration of confornmance as
part of the 510(k) clearance process.

Now, it brings us to where we are today.

And through our literature review, and through our
applications of special controls assigned to the

risk found in our literature review and the MRs
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that we reviewed, we believe that we have a basis
for reclassification of this particul ar device.

We believe that the risk and indications
are simlar to a Class Il inplanted spinal cord
sti mul at or. We believe that general controls and
special controls are available to reasonably assure
the device's safety and effectiveness.

And | ast but not least, if you |ook at
the literature -- and as shaky as MDR data is --
over the past 10 years, the use of this device
certainly denpnstrates that it is safe and
effective for the treatment of chronic pain of the
trunk and |inbs.

Now I'd like to bring up Dr. G anCarlo
Bar ol at to di scuss t he simlarities and
differences, as well as the literature, the risk,
and i ndicati ons.

Dr. Barolat is a neurosurgeon. He is

the Director of Neurological Services at Thomas

Jefferson University. He is President of the
| nt ernati onal Neuronodul ati on Soci ety. He is co-
editor of The Journal of Neuronodul ation. He has

publ i shed over 60 articles in peer review journals.
And it should be noted that Dr. Barolat has
i npl anted both types of these devices for over 15
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years.

There's one nore thing I1'd like to say,
that our reclassification petition is not to
reclassify this devi ce out si de t he current
classification for RF systens, which is spinal cord
stinmulation for the indication of the treatnent of
chronic pain of the trunk and linmb -- trunk and/or
linmbs, either as a sole mtigation agent or as an

adjunct to other nodes of therapy used in a

mul tidisciplinary approach. And, again, this is
the same indication as the current Class Il device.

And now I1'd Ilike to bring up Dr.
Bar ol at .

DR. BAROLAT: Thank you.

Good nor ni ng. I'm G anCarl o Barol at.
"' m Professor of Neurosurgery at Thomas Jefferson
University in Phil adel phia, and | have been
i npl anting these products for about 20 years. And
| have had a |ot of experience with basically all
of the products that have been on the market, and |
have a consultantship agreement with ANS, as well
as with Medtronic.

Now, just to give you a little overview
here, what are the conponents of a spinal cord

stinmulation systenf Let's start from here. The
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el ectrodes that are inplanted in the spine --
wi thout the electrodes in the spine, we would not
have spinal cord stinmulation

Then you have the case, which is
inplanted in the body. Then you have the power
sources, which can be inside or outside of the
body. And then you have the circuitry. And as
we'll see in the next slide, there are two types of
circuitry. And then you have the progranmmers,
which is what is given to the patient to control
t he devi ce.

Now, sone parts are outside of the body,

and sone parts are inside of the body. And as we
ook at the two types of systenms -- the radio
frequency system and t he i mpl ant abl e pul se
gener at or - - we see that there are sone

di fferences.

These are the parts that are outside of
t he body. In the RF system outside of the body
you have the programrer, which also activates the
internal part; then you have the power source, the
batteries, which are either rechargeable batteries
or regular alkaline batteries; and then you have
the stinmulation control circuitry, which generates

the signals that activate the other unit.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

169

I nside of the body you have the case,
and you have the decoding circuitry that receives
the signal from here and sends it to the el ectrode.

And, of course, the electrode is inside of the
body.

In the full inplantable system outside
you only have the programer, which is what the
patient is given. I nside of the body you have the
case, you have the stinmulation control circuitry,
and then you have the power source, which is a
[ithium battery. And then, of course, you have the
el ectrodes.

And these are the programers that are
currently on the market that are given to the
patient. This is the ANS progranmer, which the
patient has to wear in order to activate the
system And this is the Medtronic progranmer,
which is only used to change the paraneters and
turn the device on and off. After that, the
patient does not need to wear that.

Besides that, the physicians are also
given a different programmer, which is a nore
sophi sticated one, which allows to change settings
that are not allowed to change for the patient.

Now, spinal <cord stinulation has been
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used since the late '60s. |'ve been involved with
i mpl anting these devices in the md '70s. | woul d
say that the <current IPG and radio frequency

systens have been in use for well over 10 years for
the treatnent of chronic pain.

And if you look at the literature across
the board, the success rate for spinal cord
stinmulation in the treatnent of <chronic pain is
about 50 to 60 percent. And, really, for practica
pur poses, when it cones down to patient's care, the
mai n di fference between the inplantable systens and
the radio frequency devices is the power source
being on the outside for one and being on the
inside for the other, and the patient having to
wear the external device for the radio frequency
system

Now, we did a literature search to | ook
at conplications, |look at the conplications of
spinal cord stinulation, and we found 31 articles
since 1983 in Engl i sh t hat listed t he
conplications. And we grouped the results
according to the type of conplications.

And it should be clear that from the
literature it was not specified whether the systens

were radio frequency or full inplantable pulse

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171

gener at or s. But sonme of the conplications are
clearly related just to the electrodes and have
nothing to do wth the pulse generator. Lead
m gration, epidural henorrhage, wth or wthout
paral ysis, |eakage of cerebral spinal fluid, these
have nothing to do with the pul se generator.

And then, i nfection, which in ny
experience is alnost always at the pul se generator
site, wundesirable changes in the stimulation over
time -- as you can see, that's a very small
percentage -- pain at the inmplant site, allergic
reactions or rejection, very rare in my experience,
| ocal skin erosion over the receiver, devi ce
failure, which could be either breakage of the
| eads or the cables or failure of the electronic
components.

And these are the conplications that are
in common with both types of devices. And ny
experience is that the npbst common conplications
are related to the | ead m gration and/or infection.

And t hen conplications t hat are
exclusive to the inplantable pulse generator --
fromthe literature search, battery failure, which,
of course, you don't have with the radio frequency

system because you use external batteries, and that
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was 1.8 percent.

Now, if | look in nmy practice -- this is
what's in the Iliterature -- if | look in ny
practice, | have inplanted maybe 1,500 of these

systenms since 1985, and there is two additional
conplications that | have had that are exclusive to
the |PGs. And one is leak of the acid in the
battery, which occurred in a device that actually
never went to market and has not been inplanted
since maybe eight or nine years. And | had a few
i nstances of that, just with that one device.

And then | have had occasional patients
who have received jolts, power surges, when they go
through metal detectors or those theft deterrent
devices in the supermarkets.

I would say that in my experience the
infection rate, the pain at the sites, is about the

same for both the radio frequency and the pulse

gener at or.

VWhat are the indications for spinal cord
stimulation? | would say that the indications are
shared between the two types of systens. Chroni c

pain makes up for the bulk of it, and the different
subcategories of chronic pain -- RSD, causalgia --

they are part of the conplex regional pai n
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syndr ones.

And then different pains -- neuropathy,
brachi opl exis, nerve root avulsion, failed back
surgery -- as you know, that probably nakes up for
nore than half of the inplants today in the United
States -- neuralgias, arachnoiditis, and then pain
due to peripheral vascul ar disease, and pain due to
angina, which are tw relatively nore recent
appl i cations.

What are the contraindications to the

procedure? Well, we usually do a trial before we
do the inplant. And, obviously, if the patient
does not obt ain pai n relief, that's a
contraindication to the inplant. A second
contrai ndi cation i's i f t he pati ent cannot
understand -- conprehend how you operate the

devi ce, then unless you have sonebody el se that can
do it for him then |I would not inplant sonebody.

And then there is limtations in
patients who have cardi ac pacenmakers, and certainly
patients who have to have MRIs should not have the
i mpl ant s.

What are the benefits of having the
total inplantable system versus the radio frequency

systen? Well, there are several advantages, as you
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can i magi ne. There is no external hardware that
should be worn all the tine. So it's nore
appeal ing cosnetically. There is no restrictions
to what you can wear. You can go in the water and
still have the benefit of the stinulation, where

with the radio frequency system if you go in the
water, you have to renove the antenna and so you
cannot have the stinul ation.

And then you don't have to use the
antenna, and that's a major factor because if
you're perspiring, for instance, then the antenna
wll not stick to the skin. And so you cannot use
it.

And al so, you don't have to go through
the trouble of mking sure that the antenna is
aligned with the device in the body, and if he
nmoves just a little bit then you mght |ose a
stinmulation, or it mght be too strong. So there
are definite advantages to having a totally
i mpl ant abl e devi ce.

So in ny opinion, when | look at all of
the pros and cons, | would say that, first of all
both the radio frequency devices and the totally
i npl ant abl e devices share the same indications.

And for practical purposes, when | discuss this
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with the patient, the main difference, at |east for
the patient, is the fact that the power source is
on the outside instead of being on the inside.

Also, when | review ny conplications,
outside of those specific ones that | nentioned
that are related to the internal battery, the other
conplications are basically very simlar for the
two types of systems. And the other very inportant
consideration is that having the inside battery --
sure, it carries a little bit of a risk, but it's
| ess than the risk of having to do repeat surgeries
to replace it. That risk is well worthwhile.

And that's the end of ny presentation.

MS. CAMERON: Hi . My nanme is Tracy
Canmeron. | ama Senior Scientist with ANS, and |I'm

going to report on the MDR search that we did.

Before | start tal king about t he
specifics to our search, I"'mgoing to talk a little
bit about MDRs. First of all, NMDRs are incident

reports, and these alleged incidents are placed
into categories at the time of entry, before any
anal ysi s has been done.

The categories that are used are death,
serious injury, and malfunction, and usually these

are pl aced into t hese cat egori es by t he
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manuf act urer thensel ves.

In order to do -- because these events
are alleged incidents, in order to do a proper
analysis of the database you are required to
actually review each individual report and assess
what actually happened in those cases. If you
don't do that, it can lead to a high level of false
positives when you' re | ooking at these MDRs.

And | have an example of one that -- |
hope you can see it, but | think you have -- you
m ght have it in your handouts. This is an exanple
of an MDR that was pulled up | ooking at spinal cord
stinmul ati on. Now, this MDR could be placed in the
category of an | PG However, upon further
investigation, we found that this is actually an RF
system So it would be msrepresenting to put it
in with |IPGs.

Also, if you look, it's been reported as
a death, which neans -- which would inply that the
device had sonmething to do with the death of the
patient. However, when you read the description,
you see that it says there was -- that they did not
feel that there was enough information to suggest
that the product actually contributed to the death

of this patient.
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So using this MDR without reviewing it
in detail my cause people to think that an |IPG

woul d have caused the death in this situation. And

actually, like |I said, this isn't even an | PG

Now, |I'm just going to go over how we
did our MR search. W used MR and MAUDE
sear ches, and we perfor ned a search usi ng
manuf acturers' nanmes and the term "neuro." Thi s

gave us a total of 1,386 reports fromthe tine 1984
to 1999. W started wth 1984 because this is when
the nost -- the currently available | PG system cane
on the market.

This search was further refined by

identifying those reports which only talked about

| PG systens. So we excluded all RF systems from
our search. And also, we only included those |IPG
systens whi ch are currently in conmer ci al

di stribution because they have had the | ongest
duration, the |longest tine out in the market.

We found a total of 408 reports when we
did this, and we categorized them according to
adverse events, and we used the sanme risks that
were found in the literature review. This all owed
us to conpare the two types of searches.

However, there was a problem when
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| ooking at the MDRs, and that is that often there

is not enough information in the MDRs to place it
in a category. They just don't have enough
information in themto determ ne what you -- put it
where you want to put it or where it should go.

And |'m going to show you an exanpl e of
one that we found, and what we did with them was we
pl aced them in an "other" category because we just
coul dn't say anyt hing. And this one, it says that
the device -- that it was explanted because of a
possi bl e failure. So we couldn't determ ne where
t hat shoul d go.

Now, the results of our search were we
had the largest category in "other" -- 144, The
second largest was related to undesirable changes
in stinmulation over time. The third was related to
battery failure. However, they were all pre-end of
life battery failure in our search. The fourth
category was device failure, and this included --
we included |ead breakages, hardware nmalfunctions,
and | oose connection in this category.

Fourteen reports wer e rel at ed to
infection, 10 to pain, two to skin erosion, and we
had one lead mgration, one serons, and one

all ergic reaction.
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Basically, from our MDR search, we did
not find any new risks that hadn't already been
identified in the literature search.

Before I finish, | just want to say that
there were limtations to our NMDR reporting. And
the first one is that we obviously couldn't include
events that went unreported. Al so, the other
l[limtation was that there were a nunber of
i nconpl ete reports, which we had to group in the
"ot her" cat egory. There was not enough
i nformation.

Third, we don't know what the total
nunber of devices that were inplanted over these
years were, so we have no denom nator for the
nunbers.

And, finally, as was nentioned earlier,
the MDRs for 1991 were unavail able due to a problem
with the MDR dat abase.

Now |I'"m going to introduce Drew agai n.
He's going to tal k about special controls.

DR, JOHNSON: Agai n, Drew Johnson,
Director of Regulatory Affairs for ANS. How are we
doi ng on time, Madam Chair?

CHAI RPERSON CANADY: You' ve got about

seven or eight m nutes.
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DR.  JOHNSON: Okay. "1l try to run

t hrough this.

Just to refresh everyone's nenory about
Class Il devices and how are they defined, because
it's paramount to what we're trying to do here
today. And as | said earlier, the Safe Mdica
Device Act of 1990 really changed the definition of
the Class Il device to be what you see there, and
that is a Class Il -- the devices in Class IIl, the
general controls alone are insufficient to provide
reasonabl e assurance of t he saf ety and
ef fecti veness.

And there is sufficient information to
establish speci al controls, i ncl udi ng t he
promul gati on of performance standards, post-market
surveillance, patient registries, developnment and
di ssem nation of guidelines, recomendations, and
ot her appropriate actions as the Comm ssioner deens
necessary to provide such assurance.

ANS has identified several risks from
the literature. And using the information as we
best possibly could from the MR data, and from
these risks, we have assigned special controls.
"' mnot going to go through each one.

The point here is that for the risk that
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we found, we were able to find a nultitude -- a
mul titude of special controls, not one for each
risk but a nmultitude.

And Tracy and Dr. Barolat went through
the risks in the literature, so I'm not going to
bot her you with going back through that. But these
are the same risks that were listed in the
petition.

I'"d like to talk a little bit about the
risk of battery failure, and how that relates to
the petition and our device. Of course, there is
an internal battery within the totally inplanted
spinal cord stinmulator, and we don't want to make
light of that or pretend that that's a sinple
i ssue.

However, since the Ilaws have changed
over the years, we believe that there are standards
avai l able that cover both inplanted and explanted
devi ces. As a matter of fact, the ANSI standard,
the participants from the opposition, had an
opportunity to participate within the devel opnent
of t hat st andard, and al so  other I ndustry
representatives and users in the field.

A year or so ago, there was an

i nternational standard that was harnonized. It's

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

182
called the Active Inplantable Medical Devi ce

Standard. It's EN 45502. That particular standard
is avail able. And by the way, that standard is
accepted for use on not only a device |ike a spinal
cord stinulator but for other devices that are nore
l'ife-threatening.

And you say, "Well, that's all well and
good. But what about the standards that we use
here in the United States and the controls for
t hat ?"

DR. GONZALES: Excuse ne. |'msorry.

DR. JOHNSON: Yes.

DR. GONZALES: You said the standard for
i mpl anted and explanted. Do you mean inplanted and
external ?

DR. JOHNSON: External. |'msorry.

DR. GONZALES: Okay.

DR.  JOHNSON: ['"'m sorry. | mpl ant ed and
external. I'mtrying to nmeet Madam - -

CHAI RPERSON CANADY: You're doi ng okay.

DR. JOHNSON: -- Chairman's time here.

(Laughter.)

CHAI RPERSON  CANADY: It's not that
strict.

DR. JOHNSON: Okay. All right.
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CHAI RPERSON CANADY: You are t he

petitioner.

DR.  JOHNSON: Al right. Thank vyou.
Thank you, Madam

Other controls that are available for
this type of device are specific labeling controls,
which would include warnings, precautions, and
adverse events wthin the |abeling. Il mght add
that these warnings, precautions, and adverse
events that we are proposing here are the sane ones
that are avail able now for the Class Il device, the
same ones that are available for the Cass 111
devi ce.

I['"'m not going to go through each one
but the FDA can make the determ nation as to what
specific labeling should be required as that
control .

And last, on the |l abeling slide here, is
t he standard prescription statenent.

And here are sone | abeling controls that
are unique to the internal battery. We Dbelieve
t hat manuf acturers shall provide a <chart or
calculation in the physician's manual which woul d
illustrate the range of estimted service l|life of

t he device for various output selections.
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We believe that manufacturers should
have a |ow battery indicator on the patient
pr ogr anmer - user i nterface. We believe that
manuf acturers should have an end of battery life
i ndi cat or on patient programer interfaces.

Let's talk a little bit about internal

battery. People who are not wused to design
processes my say, "Well, you're trying to put a
battery on soneone. How are you going to control

that and make sure the manufacturers out there can
adequately control that and nake sure that it is
saf e?"

Well, because of sonme of the |aws that

we tal ked about, there are now things in place that

al l ow manufacturers to do that. Design controls
were initiated. There are standards, |ike risk
assessment st andar ds, the EN 1441 harnonized
st andar d.

There are safety standards, |ike the EN

45502. And then sonetinmes manufacturers have to go
to other standards based on risk assessnment and
specifications, based on their risk assessnent of
devices. And then, again, there is |abeling.

Now, if a manufacturer is making a

device -- say, the inplanted spinal cord stinulator
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with a battery in it -- and he thinks that the

battery is a risk because it's inplanted, that
manuf acturer would use a risk assessnment which is
based on the EN standard and a recognized standard
that the FDA recognizes.

And this is some of the ways that a
manuf acturer out there in our world would go about
determ ning how they are going to identify what
t hose issues mght be, what are the risks to those
i ssues, what kind of controls can they use to
mtigate those issues. This is how it works, and
this is how we can use the EN standard for risk
assessnment and ot her specific standards.

As | said before, there is a standard
that was established and reestablished, really,
back in 1995, and this standard established safety
and performance requirenents for internally and/or
externally powered spinal cord stimulators.
There's the recently approved and harnonized EN

standard that | talked about a little bit earlier.

And then there's the standard that's a
ri sk assessnment standard, and 1'd just Ilike to
spend a few nmonents tal king about the bullet points

that | have here and how this relates to what |
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di scussed in the previous slide on risk assessnent.
This particular standard specifies the
procedure for the mnufacturer to investigate,

using available information, the safety of medical

devices, including in vitro diagnostic devices
and/ or accessori es. It's used to identify hazards,
estimate the risks associated with that device. It

also is used to assist in areas where relevant
st andards are not applicable or not used.

This is how a manufacturer goes through
the process that | tal ked about earlier, identifies
the risk, identifies the hazards, the risk
associated with it, and then the manufacturers --
it's on the onus of the manufacturer -- to go in
and define what kind of special controls are
controls in the manufacturing process, or standards
or specifications that he can use to mtigate that
risk.

And by the way, FDA requires, through
pre-market notification, and in sonme PMAs, that
this information is provided.

Ot her controls are guidance docunents.
And, again, we're not talking about one or two
gui dance docunent s t hat can contr ol t hese

particul ar risks. We're tal king about several.
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Most inmportantly, | think because of the inportance

of the inplanted device, the high technol ogy of the
i npl ant ed device, there are guidance docunents that
can handle that, along with special controls such
as standards.

Again, we're here today to ask the panel
to consider reclassifying this device to a Class
1. We believe that the risk and indications are
simlar to Cl ass I i npl ant ed spi nal cord
stinul ators. We Dbelieve that there are general
controls, an abundant anpunt of special controls
t hat are available to reasonably assure the
device's safety and effectiveness.

We al so believe that we've shown -- and
if you read it yourself, you will see that over 10
years of use denonstrates that this device is safe
and effective for the treatment of chronic pain of
the trunk and Iinb. And it's inmportant here that
we're not trying to get into angina, we're not
trying to get into sacral nerve root stimulation.
We're tal king about the sanme indication, that this
devi ce has been used for over a nunber of years.

And last, 1'd like to say that | believe
that reclassification of this device is good for

the FDA. I think long term it may  spur
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conpetition, which may drive prices down, which
woul d be good for the consuner.

And | ast, but not |east, | believe that
the special controls that are not in place today,
not 1981, not 1991, we're talking about today, that
t hese special controls will not allow devices to be
put into the market that will cause any nore harm
or risk to patients than the current C ass |II
devi ce.

Thank you.

CHAI RPERSON CANADY: Thank you very
much, M. Johnson.

Any of the panelists have any questions
for any of the ANS speakers? Dr. Hurst?

DR. HURST: Yes. Can you tell me the
battery life of these inplanted stinulators?

DR.  JOHNSON: I'd like to bring up our
research developnment -- this is John Erikson, our
Vice President of Research and Devel opnent.

MR. ERI KSON: John Erikson, ANS. It
depends on the battery capacity that's in the cell
that you put in the device. So it's by design, how
big a battery you have. |'m not sure --

DR. HURST: | mean, what are we talking

about, a couple of years?
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MR. ERI KSON: | t depends on the
paranmeters. It could be two to five years. Coul d
be less if you turn the -- all of the paraneters
w de open.

DR. HURST: | see. And how does that

conpare with the ones that are currently avail abl e?

MR. ERI KSON: Are you tal king about our
device or --

DR. HURST: You don't have any currently
avail able, | don't --

MR. ERI KSON: We don't have one
currently available, correct.

DR. HURST: The ones that are on the
mar ket now, how does that --

MR. ERI KSON: It would be equival ent or

DR. HURST: ~-- with the battery --

MR. ERI KSON: -- bigger battery than
what's currently on the market.

DR. HURST: [It's a bigger battery?

MR. ERI KSON:  Yes.

DR. HURST: How nuch bi gger?

MR. ERIKSON: We currently have a --

DR.  HURST: I'm just trying to get a

feel for how long the battery --
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MR. ERI KSON: About 30 percent bigger.

DR.  HURST: Okay. So that would be,
what, a one- to four-year battery is avail able now,
and this would be a twd- to five-year -- 1'm not
trying to hold you to the nunbers. |'m just trying
to get a feel for how often --

MR. ERI KSON: If you wuse equivalent
settings, correct.

DR. HURST: | see. Okay.

CHAI RPERSON CANADY: Dr. W&l ker?

DR. WALKER: As |long as you're up there,
l et me ask you another question.

MR. ERI KSON: Ckay.

DR. WALKER: There is another type of
i npl anted pulse generator that's wused for the
treatment of radiocardium nore comonly known as a
cardi ac pacemaker . From a
manuf act uri ng/ engi neering/ quality control point of
view, from what goes inside -- because they both
| ook the same -- what's the difference between a
spinal cord stinmulator and a cardiac pacemaker,
other than different rates, different outputs?

DR. ERIKSON: | have the experience, but
Medtronic would probably be better to answer that.

But 1'lIl try and answer that.
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| believe they would be the sane. At
| east what we're designing and building will be the
sane identical controls in place as the cardiac
pacenaker. The EN standard is wused for cardiac
pacemakers, and we would be -- we're using that
standard for our devel opnent.

DR. WALKER: As a follow up, are cardiac

pacemakers Class Il or Class Il devices?

MR. ERI KSON: Cardi ac pacenmkers are
Class Il devices. They are a |ife-sustaining
pr oduct .

CHAI RPERSON CANADY: Ms. Maher?

MS. MAHER: l"d just like to take this
opportunity to remnd the panel that we're not
| ooki ng at any parti cul ar devi ce but a
classification of device. So while it mght be
inportant to |ook at what type of battery lives
we're tal king about, it's not inportant specifics.

DR. GATSONIS: One item that was brought
up is the risk of additional surgeries because the

RF device fails versus the risk of battery failures

in an |PG Do you have any data that quantifies
this?

DR, JOHNSON: Could you repeat that
guestion?
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DR. GATSONI S: Do you have any data on

DR, JOHNSON: The whole question.
Excuse nme. |'msorry.

DR. GATSONI S: Yes. What | wanted to
say is that one of the key -- one of the itens that
seenmed key to ne in making the conparison between
| PGs and RFs -- or FRs or whatever it -- is the
risk of additional surgeries that wll happen
because, say, an RF fails versus the risk of, say,
a battery failure in an I PG

In other words, what is it ultimtely
that you gain by the IPG? And what extra risks do
you generate? It seens to ne that that is sort of
one of the salient questions in ternms of answering
the issue of reclassifying this.

DR. JOHNSON: Ckay.

DR. GATSONI'S: Do you have any data, any

nunbers, about this?

DR.  JOHNSON: "1l let Dr. Barolat
answer the question, but 1'd like to clarify your
guesti on. I think you neant that, what's the

di fference between the IPG which has the battery
and the shorter life span -- the external device,

the battery is on the outside, so you just change
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the battery on the outside. The internal device
has the batteries --

DR. GATSONI S: Yes, | understand.

DR, JOHNSON: -- on the inside, so
you - -

DR. GATSONI S: | understand. | noticed
in Dr. Barolat's presentation you were nentioning
the risk of extra surgeries needed for RF devices.

Do you have any quantitative data on this?

DR. BAROLAT: el |, the risk of
replacing the battery -- wth internal pul se
generator, it's a guarantee wth the «currently
avai l abl e systens that you will have to replace the
battery. So you guarantee that every X number of

years you have to have an operation

Wth the radio frequency system you
don't. Unl ess the system fails, you never have to
have anot her operation.

DR. GATSONI S: Okay.

DR. BAROLAT: The risks of replacing the
battery, of the surgeries that you would do
repetitively, in nmy experience are mnimal.
Really, the main risk is infection because there is
no risk of damage to the nervous system because

you're just operating under the skin.
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So the main risk is infection, and I
would say ny experience -- the infection, by
changing the batteries, is mybe two percent, let's
say. So it's a very small risk

DR. GATSONI S: Okay.

DR. BAROLAT: And you have to pitch that
agai nst the advantage of being able to use the

stinmul ator nore effectively for the patient.

DR. GATSONI S: Okay. Then I
m sunder st ood, because | thought | understood you
to say that the IPG has less of a risk -- | nean,
saves in repeated surgeries down the Iine. I

m sunder st ood you.
DR. BAROLAT: No, no, no, no. Wth the
| PG, you're guaranteed --

DR. GATSONI' S: You're guaranteed --

DR. BAROLAT: -- that you will have to
have --

DR. GATSONI S: That's what | thought.

DR. BAROLAT: -- serial surgeries down
the |ine.

DR. GATSON S: Yes. That's what |

t hought. Thank you.
The other question that |I had was for --

when you were presenting the MDR data, you limted
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the search to the IPGs, correct? Do you have
simlar data for the RFs, to see how sone of these
relative risks go?

MS. CAMERON: No, we didn't.

DR. GATSONI S: Because those RFs are
rel evant. | mean, if you were going to neke a
conparison between IPGs and RFs, | would have

expected you would have |ooked at the RFs and you
woul d have two colums of nunbers there.

M5. CAMERON: No, we didn't do it. Not
for the MDRs we didn't do that. Just for the -- we
did it for the literature only.

CHAI RPERSON CANADY: Ot her questions
from panelists? Thank you very nuch, ANS.

We'll now have a presentation from M.
Bob Kl epi nski , t he regul atory counsel for
Medtronic. Go ahead, sir.

MR. KLEPI NSKI : Good nor ni ng. | am Bob
Kl epi nski from Medtronic. I'd like to talk in
opposition to the petition today. Sonme of you here
may think it unusual that a manufacturer would take
a step which would appear to be asking for nore
regul ation rather than |ess. And that's not our
position.

If there was a general attenpt on the
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part of the FDA to sinplify PMAs for these devices,

and to do an easier route to market, we'd certainly
work with the FDA and be all in favor of that.
What we oppose is carving off this one indication
from the rest of the inplantable Class |11
neurol ogical devices and putting in a separate
cl ass. And 1'Il talk a little bit nore about ny
reasons for that.

Starting out, al so, Medtronic feels
extrenely conplinmented by all of the things said by
petitioner and by the FDA. In essence, what you' ve
heard today is a fact that since Medtronic is good
at this, and we've done it successfully for 10
years, we should sinplify the system I n essence,
we've had a system that worked well for 10 years,
so we should junk it.

| think there's a lot of reasons not to
do that, and that's what 1'd like to talk about
today is the -- the risk to patients that weren't
di scussed in any of the previous materials, and the
risk to patients that we have to consider from
active inplantabl es.

And we have to put patients first here,
and we have to consider what can happen to

patients. That's our Medtronic focus. And | want
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to look at some of the differences from a slightly
different point of view than you' ve seen in the

previ ous presentations.

Now, we're going to look at -- through
this presentation -- through sone of the pre-narket
PMA controls and their effect. W're going to | ook

at some of the post-nmarket PMA controls and how
t hey have controlled patient risk, and also the MR
and adverse event reporting issues.

Now, the one big issue is the difference
between an inplantable Class 3 device, an active
i npl antable as they are terned under the European
conmmuni ty, and RF devi ces.

Now, we' ve heard t oday t hat t he
difference is a power source. That's sort of |ike
saying the difference between a Conestoga wagon and
a nmodern autonobile is that there's a battery in
the latter. | mean, it's true that there's a
battery, but there's a |lot nore to it.

There's a lot of technology involved in
this, and Medtronic, | have to say, is good at
this. W've successfully done it. W worked under
the PMA system We know how to do this. And we
al so know how conplex it is.

And the one major difference that | want
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you to think about is that when you're talking

about failure nodes, the RF device is essentially
passive inside the body. If there is any
progranm ng issue wth the external device, if
there is any nmalfunction, you take away that
external device and you're left with a passive
pl astic encapsul ated inert thing in your body.

Wth an active inplantable, the active

i nplantable is performng things in the body under

programm ng control. And you cannot sinply take
away the RF antennas in an external device. It is
wor ki ng away inside your body. |If the reason it is

out of control, explant is the cure.

Now, these have not been an issue in the
10 years, the slice of data |ooked at here today.
And the reason is we're darn good at this. W have
not had problems in those areas. But that does not
mean it's an issue that does not need control
t hrough the PMA process.

Now, sone of the things that can happen
are the device can mal function. | nmean, there can
be circuitry issues. And sonebody asked earlier
t oday about pacemakers, and this is very anal ogous.

There have been pacemaker conpanies that had

circuitry issues that caused their devices to do
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strange things. The sane can happen with
neur ol ogi cal devices and did happen in our
predecessors.

Battery failure is not battery failure

that is it's running down. | nean, it's a well-
known phenonena. We know nore about inplantable
batteries, | contend, than any other conpany in the
wor | d. There's one other real good manufacturer,

but we know the nobst, we know how to characterize
t hem

But this is not an easy thing, and the
battery | eakage the FDA tal ked about can bring on
patient effects that are very serious. And this is
in a device which is operating on its own.

There can be progranm ng failures. As
we'll talk later, there's telenmetring back and
forth from a progranmer to the inside, and the
inability to program may |eave you with a patient
with a device that has to be expl anted.

Stimulation paranmeters have been known
to change on their own on sone failed devices. And
al | of these <can have various other patient
sequel ae.

Now, you've probably seen all you ever

want to hear in the world about the difference
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bet ween i npl ant abl es and external. So I'd like to
skip through these parts fairly quickly.

But | want you to understand that the
big difference is that with the inplantable device,
it is running on its own inside that body, and the
control is through telenetry. There is no antenna
to take away to shut it off. The device is
operating on its own.

Now, an i npl antable device is incredibly
nore conplex also than the RF device is. There is
sone circuitry in an RF device, but the difference
here in having an inplantable battery that you have
to seal -- welding may sound |ike a rather benign
topic to nost of you, but sealing batteries is a
very significant item and the failures we'll talk
about later resulted fromthat area.

Having circuitry that's going to stand
up inside the body and operate on its own and keep
telemetry out is a very difficult art. The sealing
up of the can, the hernetic sealing of the exterior
metal can is sonething we're good at. We haven't
had failures in that, but there are pacenmaker
conpanies in recent years that had to have mgjor
recalls because of failures in sealing. These are

not things to be taken lightly.
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So, once again, an RF device receives
their power from the outside. The circuit is a
sinple one to receive that power and send it
t hrough the body. When you take that RF antenna
away, there is nothing going on inside your body.

In the IPG devices, the antenna is a
radi o conmuni cati on sendi ng not power but
information in. The circuit inside is acting on
its own, controlling the stimulation paraneters.

So you are dependent on the technology in that

circuit.

So if there's a failure inside there,
you can't stop it by sinple external action. You
have to put the programmer on and reprogramit. |If

the failure happens in a programm ng area, such as
had in some past devices, then you cannot fix the
probl enmm explant is the only solution.

So there is a degree of risk in active
i nplantables that is different. And, of course,
there's an internal power source, with all of the
attendant issues, and there's an energency stop
You have to have a way to do it through telenetry.

Now, | want to go on to talk about -- a
little bit about the history of this. But we have

to talk history briefly and issues that didn't cone
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up in the other presentations.

You saw a history chart that had notable
events, amobng them the success of Medtronic in
doing this. You saw one other nention of one other
conpany in there. And 1'd like to talk about that
conpany and one other attenpt.

In essence, to ny know edge, there have
been three conpanies that tried to do this. Two
have failed dramatically with FDA interaction. All
of the data you've seen today is a result of the
fact that Medtronic is good at this and it's our
dat a. You' ve not seen anything to do with the two
failures.

Cordis was nentioned here. Cordis is a
paci ng manufacturer and an inplantabl e neurol ogi cal
manuf acturer, |ike Medtronic, who was working on
this around the sane tinme as Medtronic started this
proj ect. They had serious  battery failure
pr obl ens. They had | eakage problens. It caused
the FDA to take fairly dramatic regulatory action
agai nst them

Those products were renoved from the
mar ket . The conpany was essentially out of
busi ness. It was sold to a pacing conpetitor and

is no | onger here. That device is gone.
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The second conpany that went on to
define an active inplantable for neurol ogical uses
al so had battery problens. That conpany had an
| DE. When FDA went in for the pre-market approval
i nspection, part of the PMA process, there's a
| arge 43 issue.

I don't know if you folks are used to
seei ng 43s. They are often a page, mybe two.
|"ve seen sonme fairly big ones, but this --

CHAI RPERSON  CANADY: ['m not sure
everybody knows what a 43 is.

MR. KLEPI NSKI : Oh. A 43 is the FDA
observati ons of what they consider nay be potenti al
violations at a site, done by the field office
This 43 happened to the third conpany that tried to
make these devices.

After that, there's a regulatory letter

The FDA term nated the | DE. The devi ce never cane

to market. So, once again, we see, three people
have tried to do this. Two have failed
dramatically wth FDA intervention. We have

succeeded. AlIl the data you've seen today has been
about our success. So we don't believe, based upon
that, that this systemis ripe for a change to |et

anybody do this through the 510(k) process.
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Let's talk a little bit about adverse
events. Now, |I'm not sure how the data was
developed in this search. W went out after we saw
this petition and did an MR search. W did a
search for spinal cord stinmulation. W found there
are some 400 or so nentioned in the petition. We
found well over 2,000.

When we then went and split them into
| PG and RF, as we thought we were using the sane
format as petitioner, they had a few hundred and we
found 700. So there is a story here that you're
not seeing.

And one is, [ 1 say exactly as
petitioner did, you can't rely on MR data for

maki ng your decision, because there's all kinds of

things that cause MDRs. I mean, there can be
different physician techniques. There can be
patient interactions. There's a |lot of reasons to
file them so there is a base nunmber. You can't go

by it, but two things to renenber.

One, the MDR information you' re | ooking
at was Medtronic MDR information, on a system that
wor ked well, didn't include the drastic failures.
In fact, one of the things in this 43 was that they

were not filing adverse event reports. And,
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therefore, there are no adverse event reports for
you to look at for that -- for the failed history.

But the thing to | ook at is whether, you
know, when you | ook at the differences between what
was found in the searches whether, indeed, s
information before you. One of the issues you have
to consider is that the statutory standard is not
just the life supporting that was tal ked about for
pacemaker devi ces.

There's two reasons to be in Class I11.

There's i npl ant abl e or i fe-sustaining or
supporti ng. | f you're going to change an
i npl ant abl e device, the statute says you have to
have sufficient information to show that special
controls are going to be sufficient. And | don't
think you have it in front of you because you
haven't even seen the adverse history.

Now, one other issue to discuss today is
what is being down classed? There has been much
talk of this as being a device, but you re not
tal king here today about down classing a device.
You' re tal king about down classing an indication.

Now, the IPG involved in this is a
bui I di ng bl ock. Just like sonme of you asked about

a simlarity to a pacenaker, pacenmaker technol ogy
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and all that we've |earned about pacenmakers and the
difficulties are, I ndeed, t he same in an
i npl ant abl e device. But just |ike a pacemaker is a
building block for di fferent t her api es, t he
inplantable Itrel stinmulator is used in many, nmany
therapies, all of which today are currently Class
11, and many investigational things.

Now, the device today 1is used for
chronic pain. We know of sone physicians who are
-- |1 don't know what conpany conducting a study,
but | know there are physicians conducting studies
on peripheral nerve stinmulation with this device.
It's used in deep brain stinulation. Medtronic has
an approval for trenor. We have a clinical going
on in Parkinson's disease.

There are physicians -- |I'm not sure if
it's in a the US. anynore -- but there are
physi ci ans who have been experinenting with deep
brain stinmulation for pain. There are studies
going on in other countries for deep Dbrain
stinmulation for epilepsy. There are many uses for
this block

So what you're being asked to do is not
to down class a device today. You are being asked

to take the entire range of things that this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

207

i npl ant abl e pul se generator is used for and taking
one of the indications and noving it into a
di fferent cl ass.

We think this is going to be a little
bit of a difficult conpliance issue for FDA, and
it's going to change the way devices are used, and
"Il talk about sonme of the inplications. But
remenber, you're only looking at a slice of the pie
in this petition.

Here's another continuation. We have a
clinical going on for gastrointestinal pacing.
There is a urinary incontinence approval by
Medtronic currently with other clinicals going on.

There is a fecal incontinence clinical. Peopl e
have used this for sleep apnea, for upper airway
pacing. This is the sane buil ding bl ock.

So if you nove this device to different

controls in 510(k) world, you are not |ooking at

all of the indications. You're going to have the
i denti cal device controlled in tw different
manners. And | don't believe that's practical for

an active inplantable.
The pain issues can be quite conplex,
actual ly. Remenber, we're only taking a small

slice of even the pain situation here and talking
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about the indications that petitioner asked for.

But there is many, many other pain issues that have
al ways been treated as Class 11l issues, and the
underlying devices Class I11. Once again, you're

going to have sort of a bureaucratic ness when you

have all of these other indications retained as
Class |IlIl and one slice cut out for a Class |1I.
So we'd like to now talk a little bit

about the process, how sonething works through the
PMA process. And please, please, please don't take
this as an endorsenent that all of the conplexities
of the nodern PMA process are necessary in our
opi ni on. We'd be glad to face sinmplification of
them and there is many ways to sinplify them

But we do not think that sinmply noving
the Class Il for this slice of this indication is
an appropriate way to go at that. We should go at
it for all of neurological devices if we do.

Now, there are many differences in the

way PMAs are treated conpared to Class |l devices.
And for active inplantables, we still believe that
this is the appropriate way. For exanple, all of

the animal, bench, and clinical data review is much
nmore rigorous. All of this is different in the PMA

process fromthe 510(k).
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| don't think, in our opinion, standards
have come to the point where it can replace all of
t hat . And | should take a nmonent to talk about
standards, since it was stated earlier that we are
a participant of this standard. We're a big
believer in standards. We |ike standards. We
participate in them W participated in this one.

The question is not whether standards
are good but whether it is in itself a special
control .

Now, | know the Medtronic representative on the
Standards Committee, and it was never his intent
that this standard beconme a special control.

e have spoken with t he FDA
representative -- this panel -- in the past, with |
believe now retired M. Munsner? Minsner. And his
intent was that this not serve as a special
control .

We have with us Dr. Richard North from
Johns Hopkins who was on the commttee that did
t hat standard, and he says it was never intended to
be a special control. Now, this standard has
things in it to which everybody should conply. But
in no way was it meant to be conplete and a

replacenent for the rest of this process.
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St andards are good, but they are not at
the point where they are going to replace active
i npl ant abl e controls.

Second, manuf act uri ng controls are
reviewed in a different manner for Class |l devices
than they are for Class Ill Devices. The Advi sory
Panel oversight is different. Class IlIl devices --
the presunption is that they'|ll go to panel, unless
the FDA can make a determnation that you don't
need to see it.

In Class Il devices, the presunption is
that you won't see these devices in the future,
unl ess the FDA makes a separate determ nation that
one of them should cone here. It's going to be a
different view with | ess oversight fromthe panel.

Facility inspection is going to be

different. This is one of the things that | wanted
to tal k - - you to under st and about t he
ram fications of the action. It is not sinply a
guestion of the approval process. It's not a

guestion of how the PVA is obtained rather than the
510(k). Once it falls in one of these classes,
ot her things fall out.

As you all know, the FDA does not have

the resources to inspect every facility as often as
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the statute requires. They just don't have enough
people. It's a budgetary issue.
The FDA has established a risk position

where it has determned certain classes of things

that are inspected. And you do not have the sane
i nspection on a Class Il device as you do on a
Class 111 device. Mst Class |l manufacturers are
being, | think, on the average of sonmething Iike

five years inspected now, whereas the Class 111
manuf acturers are getting their bi annual
i nspections.

Addi tionally, there are I nspection
things built into the PMA process. Pr e- PVA
i nspections are done on PVA products. They are not
done on 510(k) products. Post - PMA i nspections are
done on PMA products and not on Class |1 products
under the system

So this falls into different areas, and
| want you to remenber that this site -- this site,
the other failed conpany, was discovered on a pre-
PMA i nspection. Now, we contend that this conpany
woul d have been on the market under a 510(k)
system And | don't think there's a special
control today for active inplantables that 1've

seen that's going to take care of that issue.
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This would have been on the nmarket,
woul d have been out there in patients, were it not
for the PMA process.

Addi tionally, | abel i ng IS treated

differently. W are tal king here about indications

and not devices, as | said. So the FDA |abeling
review is critical. The FDA has | abeling authority
for approval for PMA devices. It can review

| abeling for 510(k) devices but does not have the
sanme statutory degree of control. So when you're
tal king about an indication shift, it matters how
much control there is.

Now I'd like to talk a little bit about
what happens after a PMA is granted. Once agai n,
the difference between Class |1l and Class |l has
sequel ae. The things that happen to the device
after entrance in the market are different.

For exanmple, now, PMAs require annual

reports. This includes comonly a review of
advertising, 1it's going to have adverse event
reporting. There's going to be a nunber of things

in there that are going to help the FDA determ ne
how the device is performng. That is not done in
510( k) products.

Post - mar ket studies -- this panel, for
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example -- | don't know if you individuals were on
it, but the last time Medtronic was before this
panel our neur ol ogi cal devi ce it got a
recommendati on that we have a post-market study.
And post-market studies, in nmnmy experience, have
become much nore common for panels like you to ask
for.

That process is going to be different
than the 510(k) process because now the FDA can, in
a PMA grant, require post-market studies. That's
there's going to be a different process.

The FDA's ability to -- in PMA grants to
call these devices "restricted,” which it has done
for nost Class Ill devices -- this has an effect on
| abel ing and adverti sing. For exanmple, restricted
devices have to have a  brief st at ement of
i ndi cations, warning, and contraindications in the
ads. 510(k) products do not.

Actions you have to nmove this into

Class Il are going to fall through the waterfall
events and end up in different adverti sing
controls. The difference between PMA suppl enents

and additional 510(k)s is also going to Dbe
different, and it wll be a different process,

which | think wll have a different degree of
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control, and, once again, following on with the
bi annual i nspections.

So there's a series of actions that are
in place for PMA devices today that are going to go
away. And it may not be obvious on just the class
change from Il1l to Il from the approval process,
but it's -- there's things after the approval
process with which we're concerned.

And, once again, if you could wave your
hands and nmake sonme of these regulatory obligations
go away, you know, we'd be glad to participate in
t hat process. But if so, it should be done wth
our eyes open on all uses of these Class Ill active
devices and not this narrow use we're talking
about .

So, and my conclusion is that you don't
have the information in front of you necessary to
make this decision today. You don't have a fair
view of what the adverse events were in the past.
You don't have before you the history of the two
conpanies that failed at this.

Petitioner, |I'm sure, knew at |east one
of these conpanies and has chosen not to include
that, and | -- | Dbelieve it's keeping you from

knowi ng the history of this.
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This is a difficult, difficult thing.

And because we've been good at it and succeeded
does not nean that the process was bad. | think
it's an indication that things have worked well
under this process and you should continue it.

Do | have any tinme?

CHAI RPERSON CANADY: Yes, you have about
five mnutes left.

MR.  KLEPI NSKI : l"d like to ask if we
could -- if Dr. North could come up. Dr. Richard
North is a well-known neurosurgeon and author from
Johns Hopkins, who has inplanted all of these
devi ces and knows the history. And |I'd like to
give him an opportunity to offer his opinion on the
down cl assification.

Dr. North?

DR. NORTH: Thank you.

Dr. Canady, |adies and gentlenen, 1've
been involved in this area since | was starting out
in neuroscience and neurosurgery as a bionedical
engi neeri ng post-doc in the early '70s.

And now, as a professor of neurosurgery
at Johns Hopkins, | have a clinical practice very
simlar to Dr. Barolat's. And | share a nunber of

hi s opinions and al so research sponsors. Like him
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| do research for both of these manufacturers.

|'"ve been involved with the nmechani cal
and el ectrical design, the systens engineering, the
i mpl antation, and clinical use of these devices, as
well as their explantation. And that includes
specifically the tw devices referred to wth
internal batteries that are no |onger available,
and one which failed to make it to market. So |
expl anted sone of the sanme devices that Dr. Barol at
descri bed.

" m concerned as a clinician using these
devices, and having patients referred to ne who
have them in place and who have problens, that the
hi ghest standards be foll owed. "' m concerned as a
scientist that everything we do in the field be of
hi ghest quality.

And |I'm concerned as one who has seen
this field come a long way in the last 25 years
that what is now a very safe and effective device,
and that lets ne do procedures as a clinician that
are very gratifying, remain so.

It is the way it is because of excellent
quality control on the part of manufacturers and on
the part of regulatory bodies. And I think the PMA

process has, in this sense, served us very well.
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So I'm just here to speak for continued excellent
quality control on all fronts.

Thank you.

CHAI RPERSON CANADY: Thank you.

Panel i sts have any questions for M.
Kl epi nski or Dr. North?

DR. HURST: | have one questi on.

CHAI RPERSON CANADY:  Yes.

DR.  HURST: This my be from the
regul atory representatives' standpoint. Did |
understand that Medtronic is using the sanme device

for the deep brain stinmulation?

MR.  KLEPI NSKI : The PG is the sane,
yes.

DR. HURST: Okay. | see.

CHAI RPERSON  CANADY: Conme to t he

m crophone, pl ease.

MR. KLEPINSKI: | can't answer technical
guestions if you get into details, but the IPG
itself is a building block. It's used for all of
t hese vari ous therapies.

DR. HURST: | wunderstand.

MR. KLEPI NSKI : And it's also used by
physi cians for their own research. Many physi ci ans

will try things that are off |abel. Occasional ly,
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they'll have a patient that requires it and they'l

use it for something off | abel. But they'Il also
do their own studies, get their own IDEs to study
using the sanme building block with a different |ead

on to sone other parts of the body.

| mean, literally, Medtronic is working
from head to toe with this device. And all of
those things are Class IIl currently. You know,
the question | was concerned about 1is, when a
physician could then -- who is going to do a
clinical by the same device as a Class Il device or
the sanme device as a Class I1l, we would not have
t he sane treat ment, t hen, for t he ot her

i nvestigational studies.

And | think that would be a very
difficult thing to control, but it's the sane
bui | di ng bl ock.

CHAI RPERSON CANADY: O her questions for
the representatives of Medtronic?

We're going to close that portion of the
nmeeting now and go to the open panel discussion.
Dr. Ednondson has reviewed this topic for the panel
and has a presentation.

DR.  EDMONDSON: Okay. Thank you, Dr.

Canady.
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The presentations from the petitioners
and the protester is enlightening, and | nean that
si ncerely. And in that context, ny position and
task here is to speak from the mnd's eye of a
treating physician, one who has seen patients with
chronic pain and who have had an opportunity over
the past 10 years or so to observe these devices
used for intractable pain.

Let me start with really how this cane
about, how the -- what -- how the rationale for
usi ng neuronodul atary stirmulation for pain contro
came about. And this was born from really, theory
-- theory presented by Melzack and VWall in 1965,
the Gate Control Theory.

And in this t heory, based upon
neur ophysi ol ogi cal animal data, Melzack and Wall
devised a -- proposed a theory in which they
outlined that A-fibers, when stinulated, can block
the conduction of C-fibers or inhibit the input
that C-fibers would make to the cells in the spina
cord that goes to higher centers and tells the
brain that pain is occurring.

Since the inception of these devices for
use in the clinical arena in 1967, research has

denonstrated that stinmulation along the dorsal
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columm can influence a nunber of di fferent
processes in the spinal cord, including the release
of neurotransmtters, GABA, the reduction of
excitatory amno acids, and, in fact, potentially
the direct blockade of C-fiber conduction based
upon direct interference from the stinmulation
itself, rather than through A-fibers.

The point of this is that theory brought
us to this technology, and that theory has also
brought us to the notion of the nore you know, the
nore you don't Kknow. And we have | earned through
this that the processes are very conpl ex.

But the bottomline is that over tine it
has been observed that spinal cord stinmulation can

provide relief in a nunber of different clinical

scenari os. We're asked to |look at the indication
for chronic pain. The literature is really robust
for a nunber of ot her i ndi cati ons, such as

peri pheral vascular disease, angina pectoris.
There is a lot of European literature regarding
these entities.

There is also sone literature for
novement disorders and spasticity, although wth
really m xed reviews.

Now, in the context of trying to discern
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risk and class, reclassification, and that sort of
thing, 1'd like to revisit that after we have
| ooked and reexam ned sone of the data that vyou
have heard about from our previous presenters.

|'"ve had an opportunity to review a
smal | portion of articles, nanely about 35 articles
out of perhaps over 200 articles that are known to
be out there, addressing how these stinulators are
used, what the efficacy is, and cited risk.

Now, of these studies, | call your
attention to Boggi, et al., an Italian study, where
over 400 patients entered the study, and 363
received spinal cord stinulation. The vast

maj ority of these patients had either back pain or

RSD.

The point here -- and |I'm not going to
go through reading all of these iterations of
different responses and risk -- but initially, the
response is roughly, in this study anyhow, 87
per cent of t he patients had pai n relief
i medi ately. Two vyears |ater, 58 percent had
relief.

The other articles cited in the sumrmary
provided to you, ny colleagues on the panel --

wi t hout going through them individually, 1 should
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under score t hat in nmy own practi ce, in
col | aboration with neurosurgeon, that we have found
also an attrition over a period of two to five
years from anywhere from 75 percent response rate
-- with pain relief greater than 50 percent --
dropping to about 60 percent.

Nonet hel ess, even in patients who report
that they get less than 50 percent relief, they are
unwilling to turn the stinulator off or have it
expl ant ed. So, obviously, in that context sone
fol ks, even though they don't neet criteria for
relief, which is 50 percent or better, are
experiencing sonme benefit and would rather have the
stinmul ator in place.

Now, wth regard to risks, it varies
significantly in terms of data in the Eighties
versus data in the N neties. It also varies
according to the series because sonme of these
series had only 40 patients, others had 70, sonme, a
little over 100. The vast mpjority of publications
are really within that range. Very few are severa
hundr ed.

Now, the npbst comon conplication is
lead mgration or dislodgnent and that 1is the

reason for loss of pain relief.
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Wth unipolar |eads, this generally
means that you have to go back and reposition them

Wth | eads that have several electrodes,
on the other hand, with reprogramm ng, t he
i ncidence of having to go back, do another surgery
to reposition these |eads, is reduced.

Li kew se, for the octode electrode,
namely with eight electrodes on each lead that is
available in the external system the use of
reprogramm ng actually has greatly reduced the need
to reposition those |eads because you have several
different pernutations to work with to salvage the
| oss of coverage for pain relief.

But we are still faced wth sonme
mal functions that can be quite striKking.

However | ow the incidence m ght seem on
a personal |evel when attenpting to reprogram the
simulators and dealing wth individual cases, we
are again remnded of the conplexities of all of
these devices and how glitches in progranmm ng,
circuitry or whatever it mght be, can be
mul tiplied.

The incidence of infection roughly, in
nost series, is two to three percent. And again,

in earlier years it was relatively higher in sonme
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i nstances because sone | eads wer e pl aced
intradurally, sone patients had nmultiple attenpts
because of epidural fibrosis. And those patients
are actually, the incidence rate for conplication
is higher and curiously, it is within patients who
t hensel ves has had nunmerous surgeries, nore than
two, to rectify the problem

So, that is just to give you an idea, in
terms of total numbers, what that reflects.

Now, basically the efficacy of these
devices is well-established and that is why the
currently existing ones are FDA-approved and have
really the FDA stanp of approval with the interna
device being a Class I11.

Now, | <call your attention, ny fellow
panel nenmbers, to the |ast page of ny handout.

Really, the crux of our deliberation
here is whether or not the existing body of
evidence in the literature is sufficient to justify
reclassification.

Now we have really over 250 articles,
nost of which are case studies. We are dealing
with currently available effective devices that
have conparable risk. But | call your attention to

a coupl e of nuances.
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Recent |y I had a pati ent whose

stinmulator would sporadically turn on and cause

electric jolts and, | think in part because, the
battery life, it's near the end of the battery
life.

But in any event, attenpts at adjusting
the stimulator inadvertently caused an increase in
the intensity of stinmulation and that person could
not turn it off. So, ultimately, that required
explantation to rectify the situation.

Al t hough this is not a commonl y
experienced conplication, new circuitries, t he
fusion of existing circuits, batteries and other
conponents, in that setting we have to ask whether
or not conbining these nodul ar conponents into one
is equal in effectiveness and with the same degree
of risk.

Basically, | would just like to stop
there and open to the rest of the panel for
di scussi on.

CHAI RPERSON CANADY: Thank vyou. As we
have the general conversation, just so you know,
Dr . Bowsher is going to start getting ready,
putting the questions up for wus, so don't get

di stracted by that.
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General comrents?

Dr. Wal ker?
DR. WALKER: Since sone of t hese
engi neering issues, | don't mnd going next. We

have heard there were two firnms that had pre-market
approval for inplanted pulse generators and one
that worked on an IDE, in fact there were two
conpanies that worked wunder |[IDEs, one of which
wor ked very successfully but decided there was no
mar ket potential, and nmade a very safe product that
was very good.

We used those at our institutions in the
early Eighties. But Medtronic came out with one
that was progranmable and this one was not
progranmable so that firmleft the market.

So, to set the record straight, that
only Medtronic can mke a proper |PG ot her
conpani es have nmade them but Medtronic has nade
them with nore bells and whistles and the market
demanded bells and whistl es.

In the early Eighties when we first
started working with these, the issues were battery
life and integrity of the hermetic seal surrounding
the titanium case.

In the al nost 20 years that have ensued,
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my opinion as an engineer is that the technol ogy
has inmproved and these are no longer the cutting
edge problens that they were in the early Eighties
when the two devices that received PMA and Cl ass
1l canme out.

The question that we need to |ook at is
whet her we still need a high |evel of pre-nmarket
scrutiny for inplanted pulse generators now that
the nmobst comon failure nodes are external to the
i npl ant ed pul se generator.

The nost comon failure nodes are |ead
m gration, lead wire breakage, electrode mgration
and those aren't parts of the building blocks that
we are tal king about today.

The petition that Medtronic reviewed
points out a lot of things that have gone wong
under Class Il regulation.

| didn't hear the part, of why is it

that if, if all these bad things happened under

Class |11, why is it, wouldn't they happen under,
you know, what's so great about Class IIl if all
these bad things happen, that Class 11, the sane

damm things wouldn't have happened any way and |
didn't hear that.
| did hear, and | have a question for FDA
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about this, about that Class Il mnufacturers are
only inspected once every 5 years. |s that true?
MR. DI LLARD: Jim Dillard. | guess |

need to make a conment on that.

Vile | am not from the Office of
Conmpl i ance | have to give a little bit of
background that, with the resource crunch we are
currently wunder, nmuch of what we are doing is
prioritizing the kind of nmanufacturers that we
i nspect and how often we inspect them

Now, irrespective of whether or not it
is Class Il or Class [Ill, those high risk,
i npl antable kinds of products tend to get nore
scrutiny and they get inspected nore often, too.
And that again, is irrespective of whether or not
they are Class Il or Class |11

Now, the reality of the inspection
situation of all of the Class |l devices -- now we
will take out Class |11, because Class Ill, the
inspection there is pre-inspection, there is post-
i nspection approval, or post approval inspection,
there are the types of things that Medtronic spoke
about .

In the Class Il regime what we get is

that hierarchy of how often something wll get
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i nspect ed. There is a nunber of factors that go
into it.

The reality is, is that unless you are
in one of the high categories that we tend try to
inspect nore often, if you are in either a mddle
or lower tier in ternms of risk, reports, how many
failures you have been having, a nunber of things
could kick it up into the higher category, a |ot of
times the inspections now are happening every five
years,four to five years, sonewhere |ike that on
aver age.

So, just because this product type, if
it were down-classified to Class Il, there's a
nunmber of things with any individual manufacturer
m ght cause themto be inspected nore often.

So, | wouldn't call that a general rule,
but I would say that the Class Il kinds of products
are being inspected nuch less frequently than do
Class Il products.

DR. WALKER: Do we include as a special
control the sanme biannual inspection that other
i npl ant ed pul se gener at or manuf acturers wer e
subj ected to?

MR. DI LLARD: I think if you believe

that that's inportant that you could put that in as
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recomrendati on, yes.

CHAI RPERSON CANADY: Ot her questions in
general discussion? O coments? Then we are
going to begin our question-by-question discussion.

Question one is up, | believe. Dr
Gonzal es, maybe we will go the other way around and
give Dr. Hurst a break for being the first guy
al ways.

DR. GONZALES: Well, the first part of
the question, "Do you believe that there are any
other additional risks to health besides those
identified in the petition?" | do have a concern
that if using the statistics or the nunbers ANS has
presented when they talked about the MR incident
reports, 25 percent of the 400 plus MDRs were in
the "Other" category.

So, the real question is, is 25 percent
"Other" enough of a safety issue if those "Other”
incidents were in fact significant enough to be a
safety issue for the patient.

So, | have a real question about the
unknown 25 percent "Others" of reports that have
been occurring. And until that 25 percent is
better explained, and of course that's talking

about the 400 plus rather than the possibly 700
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reports that nay also possible, | am concerned
about that.

So are there additional risks? | just
can't answer that. | am not sure we have enough
i nformation. So that's the first part of the
guesti on.

The second part of question one, "Please
include in your discussion whether Class II
totally inplantable spinal cord stinulator devices
utilized by the sane population as Class Il radio
frequency coupl ed devi ces?"

Ri ght now it does not appear that the
patient population, that 1is to say that the
i npl ant abl e pul se generator population is less or
nore conplex as far as the patient selection. So,
it does not appear that there is a difference.

There are differences though in terns of
patient effects that haven't been stated. | am not
sure that they are that significant, but could be.

For instance, with the radio frequency,
tactile stinulation occurs with the placenent of
the external radio frequency device that, wth
tactile stinulation, was sonme of the indications as
far as pain.

Since the device has to be placed
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directly on the skin in roughly the TAT 10

dermatone, there are pain states such as reflex
synpat hetic dystrophy arachnoiditis and spinal cord
central pain where the pain can actually spread and
this can happen spont aneousl y over time
irregardless of the stinulation and therefore,
radi o frequency contact could in fact influence.

But other than that, which is responding
nmore to the radio frequency rather than the
implantable, | don't think there were many nmgjor
differences in the patients.

You could speculate that because it
requires nmore attention that the psychologically
i mpai red individual who should be screened out to
begin with m ght be nore conplex of a patient.

So, I don't believe there is a
difference in conplexity, just kind of |ooking at
it overall.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI S: Based on the universe of
information that we have received, it is difficult
to answer this question. | don't see any evidence
that, one way or the other, for this. | would have
liked to see sonme kind of conparison between |PGs

and the other kind of devices. But that sort of
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conparison is really not there in terms of nunbers.

| would say, however, the follow ng, that what we
know about the IPGs is based apparently on one |PG
whi ch is out on the market.

So, | don't think you could make a case
or a prediction as to how a different IPG by a
di fferent conpany that gets out on the narket woul d
oper at e.

So, from that point of view, there may
be additional risks that don't apply to all the
| PGs, but they apply to specific ones.

CHAI RPERSON CANADY: Ms. Maher?

M5. MAHER: | don't have any comrent.

CHAI RPERSON CANADY: Dr. W&l ker?

DR. WALKER: On the first question there
are no additional risks. I think ANS has done a
good job of identifying them

On the second part of the question, for
this indication, it is the sane patient popul ation
and | think we need to be very specific about that
because the Itrel, being such a wonderful universal
device, is being used in other indications and
ot her applications as well. And that's why we need
to be very specific there.

For the third question, "Are the risks
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unique to the Class |11 popul ati on?”

The only wunique risk is the greater
difficulty in turning off runaway stinulation, but
we haven't seen a great nunmber of reports of
runaway stinulation with i npl ant abl e pul se
generators which are nore easily stopped than the
RF system

CHAI RPERSON CANADY: Dr. Ku?

DR. KU: No additional comments.

CHAI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: No additional comments.

CHAI RPERSON CANADY: Any ot her comments?

Dr. Ednondson?

DR. EDMONDSON: Yes. Basically, the
popul ation for both types of stinulation, RF or
totally inplanted is the sane, but there is one
qualifier. Patients wth primarily back pain,
m dline, truncal pain, appear to do better wth
prograns that offer several nodalities and nultiple
| eads.

So, the matrix system for exanmple, of
one of the conpanies here, the other system wth
ei ght |eads, and actually if you put two different
| eads, two different stinulator |eads on with eight

el ectrodes each, those seemto offer an advantage.
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The external system seenmed to dfer an
advantage to selected patients who have primarily
truncal pain rather than |inmb pain.

But generally, for both devices, if you
have linb pain you are nore likely to have relief
for the Ilong haul conpared to those who have
m dl i ne pain.

Wth regard to risk, | think it 1is
already stated and addressed. There are no
addi tional risks.

And Class II1l, though I should nmention, that if you
have disagreeable stinulation, a pulse generator
that isn't working, a failed battery or whatever it
m ght be, you just take the strap off and you are
all set.

So, a brand new system with all its nuances nmay
have sone problems with it that would require an
incision, so that has to be taken into account.

CHAI RPERSON CANADY: Dr. Hurst?

DR. HURST: Not hi ng additional.

CHAI RPERSON CANADY: Any ot her general
comment s regardi ng question one?

We coul d have question two?

Dr. Gonzal es?

DR. GONZALES: "For all of the risks to
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health identified by the sponsor, are the proposed
speci al controls adequate?”

The issues come down to really the
abnormal stinmulation that my occur, the battery
runni ng out and the replacenent of the battery.

And finally, the concerns that have been
brought up about manufacturing, and regarding the
manuf acturing, | can't address that. | think there
are other people here who are experts and can
address that. So | really can't address that.

But, as far as the abnormal stimulation
and the battery running out, this is placed into
and known ahead of tinme, and patients are warned
that this is part of the risks or the problens
associated with this particular stimulator type,
and so it comes down to the risks of the surgery
and repeat surgery, and does that warrant the Class
1l versus the Class I1.

So | think those have been di scussed and
| think those have been identified and | don't
think that at this point in time, special controls
ot her than those that have already been identified,
are necessary.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI S: No additi onal conments.
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CHAI RPERSON CANADY: Ms. Maher?

MS. MAHER: Yes. l'"d just like to make
at | east one coment on the FDA inspection issue
that came up earlier

The law actually has not changed. The
FDA i s supposed to inspect all facilities every two
years. It doesn't happen and they have turned to
nore of a risk-based | ooking at things.

But, in fact, all manufacturers are
still required to conply with the quality system
regulations and nmany different things generate
i nspections and the rate of inspection is actually
endemc as much as to where your facility is
| ocated and how busy the Division is that is there,
as to anything el se.

So, | think that we need to be aware
that we all have to follow the manufacturing
regul ations as to how we nmake our product and there
are a lot regulations on us to do that.

CHAI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: As | reviewed the proposed
| abel i ng and speci al controls from ANS,
unfortunately I found many shortcom ngs and | Kkind
of hate to get us into the business of wordsmthing

on Friday afternoon. But at the sanme tinme, if we
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don't look at them-- So, | thought what | would do
is make a foil with the problenms that | have, and
maybe we could go through all of them | s that
okay?

CHAI RPERSON CANADY: If you use the

m crophone, Dr. Wl ker.

DR.  WALKER: Ckay. The first one, |
guess we can read two things at once. The pl ace
where we are looking is in the ANS petition, page
17, section D. One of the proposed |abels that
they include is the phrase, "Adverse events include
undesirable changes in stinulation,” and it seens
to me if this is going into a patient or physician
booklet, it seems a little bit vague or it needs a
little bit of el aboration as to just what
undesi rabl e changes in stinulation neans.

What | would like to suggest is that we
point that out to the FDA staff and perhaps suggest
that they work with the sponsor or ANS to get that
changed rather than we word-smith it here on Friday
af t er noon.

| don't know, what is the procedure? Go
t hrough them one at a tinme? How do you want to do
it?

CHAI RPERSON CANADY: | would go through
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them all at once.

DR. WALKER: Go through themall? Fine.
The second one, section E, the original wording is
"adverse events include possible pain at the
inplant sites" since there is both and el ectrode
inplant site and a pul se generator inplant site.

| think that should be tightened up to
enphasi ze that the pain is at the pul se generator
i nplant site perhaps due to anode break excitation
or sonme phenonenon |ike that.

At section F there is a phrase "adverse
effects include allergic response.” This is the
section on biomaterials and | suggest we include
the phrase "to the materials used in the device."

And then in the section on other adverse
events, "other adverse events include erosion," and
erosion, again, seens pretty broad and we m ght
want to consider saying skin erosion over the site
of inplantation rather than just the nore broad
phrase, erosion.

CHAI RPERSON CANADY: Any ot her comments
you would |ike to make?

DR. WALKER: Do we want to talk about
including, as well, sonme phrase, sonething about

i nspections and annual reports? Because | think
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t hose, the inspections and the annual reports that
Medtroni ¢ pointed out are inportant.

CHAI RPERSON CANADY: | think that is
very reasonable to discuss at this tine. Yes.

DR. WALKER: Okay. That's it. Do you
want to discuss this?

CHAI RPERSON CANADY: Okay. Dr. Ku?

DR.  KuU: | think we pretty much agree
that spinal stimulation works, so that's not an
issue with nme.

The main question is, is the power
device, whether it is inside the body or outside
the body, and it seens to be nore of an engineering
question, whether manufacturers can reliably and
with ability to repetitively produce devices that
don't fail. That is the bottomline.

The question is whether or not the
current regulatory procedures as far as good
manuf acturing practices and inspections to nake
sure those practices are followed, as well as
obvi ously proper design of the circuitry so that it
is designed not to fail or has Dbeen tested
adequately so that all the bugs have been worked
out, whether or not the progranmng has been

tested, so that all the bugs have been worked out,
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seens to be the main question.

And | ama little unclear as to what the
current state of the art is as far as the
materials. Could you address that?

DR. WALKER: In ternms of
bi oconpatability?

DR. KU: Bi oconpatability, whether or
not it is very difficult to design a systemthat is
relatively fail safe, or it just takes a bunch of
smart engi neers who work real hard and do it?

DR.  WALKER: At the risk of Dbeing
facetious, smart engineers who work hard can do
al nost anyt hi ng.

Having said that, the basic mterials,
and of course we don't know what ANS is proposing
to use as their materials, but assumng it is
simlar materials to Medtronic which is a titanium
case and either a urethane or Silastic coated | ead,
those materials have been around for 25, 30 years
and seemto be fairly stable.

Wth respect to reliability certainly
t here have been even RF coupl ed syst ens,
particularly the frenetic nerve sinulators and the
cochl ear prostheses that achieved trenmendously high

degrees of reliability.
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I am not worried about whether that's
theoretically possible and it would be left to the
design controls that would be inmposed on ANS to be
sure that they achieve the sanme high degree of
reliability that other people in this business
achi eve.

CHAlI RPERSON CANADY: Ms. Maher?

M5. MAHER: I'"d just Ilike to remnd
people again that we are not talking about the
approvability or the not-approvability of the ANS
product, but whether these devices fit the criteria
for a Class |l device versus a Class Il device.

So, | think we need to be very careful
in how we |ook at this and how we are discussing
t his.

DR.  KuU: Ri ght . We are mminly I ooking
at spinal stinulation.

MS. MAHER: Ri ght.

CHAI RPERSON CANADY: Any ot her comments,
Dr. Ku?

DR. KU:  No.

CHAI RPERSON CANADY: Ms. Woj ner?

M5.  WOINER: | am basically pretty
confortable with the information that has been

presented here and | think the points that Ms.
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Maher has brought up are right on target.

CHAI RPERSON CANADY: Dr. Ednondson?

DR.  EDMONDSON: Having said that, |
think | am sonewhere in between. |  think ny
uneasiness relates to probably nore the bells,
whi stles and engineering and the assurance that
really external versus internal pulse generation,
whet her or not that distinction is a critical one,
because of the safety of renoval of the device. An
internal device would require an incision and
removal in the event of malfunction.

Currently avai lable sinulators have

denonstr at ed rat her | ow incidence of pul se
generation problenms and <circuitry problems and
sof tware probl ens.
But nonet hel ess, in this mlieu of providing
conpetitive advantage in the marketplace, that is
what has made these two conpanies, for exanple,
survive this far and each tinme you redesign you
create new software and progranmm ng, and put things
toget her, there are nuances that may be unforseen.

CHAI RPERSON CANADY: Dr. Hurst?

DR. HURST: | have no comments.

CHAI RPERSON CANADY: Any gener al

comment s about question two?
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Question three?

DR. GONZALES: "Does the information in
the petition and your professional experience
support reclassification of the device?"

"1l bring up the question | have again
of the 25 percent "Other" group.

This may be in fact enough to question
the safety, if those 25 percent MDRs were related

to battery, battery failure, battery problens, the

power generator, and so | wuld also ask Dr.
Gat soni s, statistically, since that i's your
expertise, the kind of nunbers, the 25 percent, if

that also is of concern to you?

DR. GATSONI S: Well, there is no
denom nator in those MDR data so it is very
difficult to know what they represent. | have no
idea, | don't think anybody has any idea whether

this is a large nunber or a small nunber conpared
to all the inplants that were nmade. So the only
thing that you could do with that data is conpare
|PGs to the relative rates within IPG to within
RF. But we don't have those.

We don't have any data for this kind of discussion.
It is somewhat bizarre.

DR. GONZALES: And unfortunately, that's
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the crux of the problem right now As |long as
there is a question of 25 percent of the MDRs being
"Others" that may in fact involve battery, that nay
in fact di stinguish this from "Oher" radio
frequency, it is a concern and | don't know how to
respond either.

So it may be from the manufacturing, the
abnormal stinmulation run out, the replacenent, all
of that appears to be an acceptable aspect of the
implantable that is in fact controllable in such as
way that a Category Il is appropriate.

I still have the one question about the
25 percent and if those are in fact related to
battery function and that hasn't conme out. ' d
like nore information. I can't answer that
guestion wthout nore information about the 25
percent .

CHAI RPERSON CANADY: Dr. Gatsonis, any
ot her conmment s?

DR. GATSONI S: Based on the information
of the petition, | cannot really think that this
reclassification should go ahead.

I don't see that there is enough
evi dence to support this. And unl ess the evidence

is there, | amwlling to be swayed by the argunent
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that says that there are a lot of inplantable
devices out there that look very simlar to this
and they are all in the third category, and in
Class Il and | don't see why we would take one
particul ar one and nove it this way, in the absence
of data and in the absence of that kind of
convincing information. So, until that is done,
and those devices are |ooked at nore generically, |
don't see why, in this specific case, we need to
nove it.

CHAI RPERSON CANADY: Ms. Maher?

MS. MAHER: Yes. I think what this
guestion is asking, and | actually, from experience
of course, can't answer that, being a | awer not an
MD.

But | think what we are looking at, is
the law asks this panel and the FDA to use the
| east burdensonme possible way to get products on
the market for the intended use that they are going
at .

So, you can pull it out, if in your

prof essi onal opinion spinal cord stinulation for

this intended use falls in the Class Il, then it is
perfectly okay and | think this panel needs to
eval uat e what you know  about spi nal cord
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stimul ati on as a whol e.

CHAI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: In general, | agree wth
Sal ly. Qur job is to look at what is the | owest
classification that wll still provide reasonable
saf ety and effectiveness and I bel i eve
that is Class 11

I am not bothered by the fact that there
would still be some Class 111 indications, deep
brain stinulation as an exanple, because that is a
newer application and not as tine tested and proven
as spinal cord stinulation is. My one renaining

area of concern, and of course this is not a life

support application, either. My one remaining
area of concern that still remains is why pacers
are all Class 111, and these devices are being
proposed for Class Il when they share, essentially,

t he sanme technol ogy.

If the reason pacers are still Class |1
is just because they are life support, then | am
confortable noving this to Il, but if there is a
techni cal reasons why pacers are still Class Il as
well, then perhaps this should remain in Class |1

and maybe sonmeone from FDA could answer that

guesti on.
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CHAI RPERSON CANADY: M. Dillard? You

are the |ucky one.

MR. DILLARD: JimDillard, I get all the
t ough ones. One of the significant differences, |
think Dr. Wilker, that you bring up between the
two, and | would have to agree, is that one is life
supporting and the other product and the other use
for that product, is not |ife supporting.

One other thing I mght just clarify a
little bit here, too, because one of the issues
that was brought up by one of the presenters was
that specifically vyou all are |looking for an
indication for use and | need to provide just a
little clarification on that, because we at FDA
define a nedical device as the article plus what it
is intended to do.

We can't separate those two. Those two
go together. So, when we talk about anything we
classify, anything you see in our Code of Federal
Regul ations, it includes a product description of
the article and then an intended use, what it's
intended to be used for and so, we can't separate
t hose.

So, in this case we are asking you for a

specific situation of a product and how it 1is
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intended to be used. s there enough information
to support reclassification; that 1is what the
petitioner is asking you, and then what are the
| evel of controls that can reasonably control for
the safety and effectiveness of the product and |
think that's what the |egal obligation is, for us
to do as well as | think, your recomendati ons.

So, whether or not, Dr. Wil ker, there is
anything else other than the fact that there is a
significant di fference bet ween one IS life
supporting and one is not life supporting, | don't
think that we have gone into the detail to really
descri be between the two, because again, | think ny
point of this device, how it is used, and the data
that is available for this device and this use, is
the standard by which we judge reclassification.

Not conpared to where other products wth
other indications mght be based on their known
information, the know edge on their product and how
they're intended to be used.

CHAI RPERSON CANADY: Other comments, Dr.
Wal ker? Dr. Ku?

DR.  KU: |'"m pretty convinced that the
indication as far as spinal stinmulation is a good

one, that it works.
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The part that really bothers nme about
this petition is | don't think they have shown the
data that would make it possible to easily and
reliably produce a conponent that would have a |ow
failure rate.

If that can be done, as Dr. Walker
suggests, relatively easily, then | think it is
quite reasonable because it is just an engineering
i ssue. And if you can, with regular manufacturing

controls, assure that the failure rate of this

product is going to be low, then | don't have a
problemw th that. But on the available data
that is presented in the petition itself, | don't

have that evidence.

CHAlI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: It is getting tougher.

I think a lot of my thoughts have been
repr esent ed. I t hi nk M. Dillard' s
comments were extrenely hel pful because being able
to look at this within those brackets proposed by
ANS provides me a |lot nore confort with saying that
this could potentially fit within the realm of a
Class I1.

CHAI RPERSON CANADY: Dr. Ednondson?

DR.  EDMONDSON: Okay. | think I would
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echo Dr. Ku's coment that largely it pivots around
the whole engineering issue because | think that
there are enough special controls there, but given
current t echnol ogy IS t here enough qual ity
assurance, after going through those hoops of
special control, that would make this, that would
assure that this would be a relatively safe new
device, totally inplanted.

CHAI RPERSON CANADY: Dr. Hurst?

DR.  HURST: | agree with M. Dillard's
remarks. | think that when we are tal king about a
device as well as well as an indication that's
linked, | think that is a very inportant concept,

at least for me, to keep in mnd, and | think that
the special controls that we have di scussed al ready
seem to be sonething that we can make this very
stringent, if we need to. | other words, | have a
lot of faith in the ability of these special
controls to maintain relatively high standards of
safety and efficiency.

| think based on that, and the fact that
we are talking about a device and an indication, |
think I could lean towards putting this into Class
.

CHAI RPERSON CANADY: Any ot her general
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conmment s about question three?
Then we nove on to the final question,

guestion four.

DR. GONZALES: "If you believe that the
Class Ill spinal cord stinulator device should be
reclassified to a Class |l device, please discuss

the appropriate indications for use for the totally
i npl ant ed spinal cord stinmulator device."

I do not believe there should be
reclassification from a Class IIl to a Class Il
devi ce because of my concern regarding the safety
i ssue and the unknown regarding the MDRs that have
al ready been brought out.

CHAI RPERSON CANADY: Dr. Gatsonis?

DR. GATSONI'S: Yes | do not believe the
reclassification should go ahead, so --

CHAlI RPERSON CANADY: Ms. Maher?

MS. MAHER: No conmment.

CHAlI RPERSON CANADY: Dr. Wal ker?

DR. WALKER: | believe we can reclassify
it and that the fairly tightly defined and linted
i ndi cation that has been proposed is appropriate.

CHAI RPERSON CANADY: Dr. Ku?

DR. KuU: | agree with Dr. Wl ker. | am

a little disappointed in that the petitioner has
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not presented the data to show that it is easy or
reliably possible through standard manufacturing to
achi eve these conditions of reliability. | think
t hey shoul d have done that.

CHAlI RPERSON CANADY: Ms. Woj ner?

M5. WOINER: No additional coment.

CHAI RPERSON CANADY: Dr. Ednondson?

DR. EDMONDSON: If | could stay in
suspension for a little while to decide and perhaps
the FDA could help nme out a little bit.

CHAI RPERSON CANADY: Well, we are going
to have a little session here for clarification for
t hem
Qobvi ously, there are some questions that | would
clarify if I were these people.

Dr. Hurst?

DR. HURST: I have no additional
coment .

CHAI RPERSON CANADY: Any ot her general
comments regardi ng question four?

If not we are going to offer the
opportunity for the presenters to clarify issues.

W will start with Dr. Johnson

If you have any comments you would like to
make?
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MR.  JOHNSON: Thanks agai n. Dr ew

Johnson; you all know me by now.

Just a coupl e of qui ck conment s
regarding the opposition's concerns, and they do
make a fine product and | do believe that, given
the opportunity for reclassification, given the
controls that we have proposed, given the FDA and
their ability to choose whether or not devices goes
to market or not, | think that this device should
be reclassified.

But | had some problenms with a coupl e of
things regarding manufacturing and reliability of
devices and so forth.

And | do believe that the use of special
controls and the use of risk assessnment would cone

up with technol ogical answers to questions, and |

think they have already been answered, I|ike the
runaway stinulation situation. Magnets are now
avai | abl e. A sinmple re-switch turns off the
devi ce.

So, that is all | have to say.

CHAI RPERSON CANADY: Thank you. M.
Kl epi nski ?

MR. KLEPI NSKI : Yes. I still think that

the key issue under this is what has been hinted at
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from this side of the table, and has never been
addr essed. The issue has been tal ked around, but
never addressed. There is nothing in the petition
that truly addresses the difference of going from
an inplantable and the risks involved in designing
an inplantable and the risks of <controlling it
t hrough RF.

Dr. Walker said this is an engineering
change and i s workabl e. We agree that we
have done this. It is possible. But it has been
done under a quality control scheme that is quite
conplex, and has been closely controlled by the
FDA.

The success in doing that under the
current system does not nmean that it is going to
fall in place automatically for everybody.

I contend that active inplantables are
different from other devices.

That is why, in the European system
active i npl ant abl es are controll ed under a
different directive than the rest of nedica
devi ces. That is what we are tal king about today.

Not the effect of the lead in the spine, all the
tal k has been about the therapy and we'll say the

therapy is generally the sanme, the contact in the
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spi ne, the sane. The difference is the difference
between an active inplantable and an inactive
i nplantable and there's been nothing in the
petition that talks about any specific special
controls that are going to deal wth active
i mpl antabl es, as far as the manufacturing.

In Europe, when these are controlled,
this ANSI standard is not used as the standard for
under the CE mark. Actives are treated differently
and inspected differently by notified bodies in the
United States, active devices have always been in
Class Ill. To the best of ny know edge, this would
be the first inplantable nmoved into Class I

Now, this may be the wave of the future
and you are going to nove all of these various
neur ol ogi cal therapies down. But | do not think
that you have in front of you the information
needed to fulfill your statutory obligation.

That is, the statute says you nmove these into
Class Il if you have adequate special controls.

The special controls that were shown to

you, if you read them talk about EMF interference.
They talk about things whether your mcrowave is
going to interfere or a theft detector, they talk

about | abeling. But they do not talk about
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t he manuf act uri ng and testing of active
i mpl ant abl es.

So, that that information is not here
and | don't think that, you should be meking, in
t he absence of it -- | don't want to sound like I
know nore than you about the manufacturing of
pacemakers; we have experts that do that. I
don't want to make it sound like there is black
magi ¢ here. But I want you to
understand that the whole system that's gone out
around protecting the active inplantables is
different from the controls that you've seen in
t hese. You can't sinply go out of
here saying that you will throw a few nore things
into the special controls and take care of the
whol e rest of the PMA schene. | nmean, there is a
maj or di fference here.

When we talk about, a runaway is not a

probl em but not anynore. That is because we worked

at this for 20 years. It happened to pacenmakers.
There are still failure nodes out there
t oday. There is, as | said there is a pacemaker

manufacturer that had a sealing problem wth
| eakage, a hernetic sealing problem in recent

years. Wthin the |ast seven at least, | think
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within the |ast five.

I am not saying that we are the only
ones who can do it. There are other people who can
do this, or other quality manufacturers out there
maki ng pacenmakers, for exanple. What I am
saying is it is real darned hard, as they say in
the TV ads, don't do this at hone. | urge you,
unless you find a way to replace the current
system not to nove an active inmplantable into
Class I1.

CHAI RPERSON CANADY: Dr. Bowsher, do you
have any additional comments to make?

DR. BOWSHER: No.

CHAI RPERSON CANADY: Okay. Then we're
going to nmve to our favorite, go ahead Dr.
Ednondson.

DR. EDMONDSON: Just another question to
the FDA itself. I think a little bit of history

could be used as a foundation before we npve the

notion to vote on this. In terms of why was the
i npl ant abl e device was placed in Class 11l in the
first place, in the Eighties? Okay. And even

t hough we have nore clinical data over the last 15
years, vis-a-vis the special controls that are

currently in existence, really how is that inproved
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conpared to 1984, let's say?

CHAI RPERSON CANADY: M. Dillard?

MR. DI LLARD: Could | ask for just a
noment while | confer with a coll eague, real quick?

CHAI RPERSON CANADY: Sur e. If we could

have the fornms while we're conferring?

MR. DI LLARD: Okay. "' m back. Jim
Dillard. Dr. Ednondson, could you nmaybe take one
nore shot at it? Because | think | have your
answer, but | want to be sure to hit it right on
t he head.

DR.  EDMONDSON: Ckay. VWhenever it was,
| guess '8l1. When the first application was made

for a totally inplantable device under Class 11
510(k), it was suggested that it be processed under
PMVA.  Okay.

Now, over the last 15 years or nore
there is a growi ng amount of evidence regarding, we
have a l|arger denom nator to deal with in terns of
what the risks are for this particular device.

But we are not dealing with a large
nunber of conpetitive manufacturers, and that is
part of the problem Now, over this tinme,
what sort of special controls, and we have the

special controls that are proposed. But how does
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that work in the whole FDA mechanism here? What is
the big difference between past and present tense?

MR. DI LLARD: Well, let nme try to
bal ance a discussion or a description about the
past and present, and try not to be too | eading.

| certainly don't want to do that in
this circunstance, I want to give you sone
information so that you can deliberate.

You have heard about pre-anendnents,
post - anendnent s, Class |11 devi ces, from the
training and everything else. What | can say is
that, from the standpoint of what the advisory
conmttees back in the l|ate Seventies and early
Eighties |ooked at were the known products that
were on the market at the tinme, in order to give a
classification recomendati on. At that tinme,
what was on the market were the RF-coupled kinds of
devi ces. There was not an active, inplantable
pul se generator for this indication for use on the
mar ket, prior to May 28, 1976. So, when one
cane in after the woriginal classification went
t hrough, and the manufacturers clainmed equival ence
to the best predicate devices they could, which
were the RF-coupled devices. Sanme indication for

use, but different technol ogical characteristics.
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The way we analyze through 510(Kk)

whet her sonmething is substantially equivalent or
not substantially equivalent, there are three
reasons why sonet hi ng IS not substantial ly
equi val ent.

Either it has a new intended use, it has
di fferent technol ogical characteristics that raise
di fferent questions of safety and effectiveness, or
data, when you conpare it to a device on the market
denonstrates that they do not perform equival ently.

| would venture a guess, even though I
don't have the letter in front of me, that the
reason we found the active inplantables not
equi valent to the RF-coupled devices was, at the
tinme, we bel i eved t hat t he t echnol ogi cal
characteristic, the technol ogical change of having
the battery self-contained and the generator
inplanted in the body, raised different types of
guestions of safety and effectiveness as conpared
to the RF-coupl ed. Questions as sinple as all
t he ones you are discussing. | nfection
differences, we didn't have a can that was being
i npl ant ed in t hat ki nd of si tuati on.
Controllability, battery |eakage, battery drain,

all the issues that have been discussed here today,
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wer e new t hen. So, our regulatory decision
was based on the newness and the new types of
guestions at the tine.

Congress envi sioned, even when they gave
us the medical device anmendnents back in 1976, a
process of reclassification as nore and nore

know edge becanme avail abl e on products.

Now, t hat doesn't only pertain to
reclassification fromlll to Il, but ir pertains to
reclassification fromlIl to I, Il to exenpt, Il to
| and | to exenpt. I mean there are all these

permut ations that are possible. And so, the whole
| egal thought process, and |egislative thought
process, was that, as we gained nore experience and
different ways to look at risks and control for
risks, that reclassification was an option for a
manuf acturer or nmanufacturers to nove products to
the nost appropriate class based on know edge and
based on our ability to control risks for the
pr oduct .

So, what has changed over 15 years,
which | think is really your question? el |
what's changed is, perhaps, and this is really, |
mean you all today, will have to judge this, and we

at FDA will have to judge it when we try to nake a
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final determ nation on the petition, but do we know
sonet hi ng about the risks, can we characterize the
risks, is there data that supports what those are
and what we can say about them which is really the
statutory standard that we have to look at, and
then can we control for those risks wth either
special controls that we have available to us or
special controls that can be proposed that need to
be devel oped prior to novi ng forward with
reclassification and that's all envisioned under
the scope of the legislative environment and our
regul ations for reclassification.

So, 15 years has changed it. Just the
fact of the matter that we have 15 years that there
is nore data so we have to |look at, | am not saying
it supports reclassification or not, but there is
nore data, there is different kinds of testing
procedures, there are di fferent regul atory
authorities that we can apply for control of risks.

Whet her or not it is enough is what is
going to be difficult by today's standards. But
the reason we are where we are today is that
t echnol ogy has changed, know edge base has changed,
clinical information have changed, and that, at any

point in time then, can be used to take a | ook at
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what the npbst appropriate class is. And so, it
isn'"t anything mgical. It is just a matter of
time and know edge base in both the pre-clinical
and the clinical arena that can really be the force
behi nd recl assification.

DR.  EDMONDSON: Now with regard to
speci al controls, pr e- mar ket speci al control s,
clinical research before marketing under Class II

ver sus PMA how does that work.

MR. DI LLARD: Well, let me give a
general answer. Maybe | gave this earlier in one
of the other sessions. We do have the ability

as an agency, as FDA to ask for clinical data for
Class Il 510(k)abl e products.

The issue would be, and we tend to be an
i ssue-based organization, that we try to |ook at
the right amunt of data to answer whatever the
i ssues are associated with the product.

So, of you looked at it as a bottomup
kind of situation, many tines we will look at it
and we'll say there is a certain level of issues we
have to answer and if pre-clinical information can
answer those issues, then that would be enough to
make a decision of substantial equival ence.

e woul dn' t j ust i nappropriately or
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hal f heartedly ask for an animal study, for instance
or a clinical study.

We should be asking for data that
answers an issue, and then we need the right kind
of study to answer the issue. Pre-clinical or
animal or clinical data may be appropriate under
t hose circunstances. So, that option is available
to us under 510(k) and may be necessary under
ci rcumst ances wher e there's ei t her pr oduct
nodi fications or new products that are trying to
get on the market.

From the standpoint of, and there's a
lot I could say but | amgoing to try to say enough
to give you a clearer picture about my be the
difference between Class 1Il and Class 11 and
clinical data because that is a very sticky point
and a very tough issue. If you are going to base

purely on clinical data, when is clinical data for

Class Il any different than clinical data for Class
1l and where do you draw that |ine? And t hat
isn't cast in stone. But one of the tests that |

t hi nk has been used for cl assification and
reclassification is, is that i f the kind of
clinical information that would be needed for a

next of a kind device, would be clinical data that,
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where there is a well-established knowl edge base of
clinically what happens in the safety and
ef fectiveness arena, and what you were doing was
getting clinical data to show that it was
equi valent, that there wasn't any new issues, it
wasn't necessarily or didn't necessarily need to be
sonething that absolutely denonstrated safety and
ef fecti veness, because that Is the different
standard for a PMA device versus equivalence for a
510(k) device, versus whether or not you really
beli eve each individual device has to have its own
clinical data set, that prospectively is defined so
that you can a priori say it 1is a safe and
effective device before it is on the market, that's
kind of the Class Il standard.

And so, if the clinical data, if you
believe there has to be that |evel of clinical data
t hen perhaps what you m ght be saying that it, that
no, you still think it needs to be a Class III
devi ce, versus equivalent data, there is a good
body of knowl edge and you just need to show that
you fit within a well-known and well-defined schene
of clinical performance, then that mght be nore
towards a Class Il kind of reconmendati on.

| hope that has hel ped and not confused.
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CHAI RPERSON CANADY: Ot her questions or

conmment s? We can begin with the form then, our

favorite form W will do this simlarly to |ast
time, in which the first three questions we will do
as a straight vote. | think there will be sone
comments as we get further on and we wll invite
some conversation. The first one is, "lIs this

device life-threatening or |ife-supporting?”

Again the industry and consuner reps
don't vote. |'ve |earned sonething. Al | who
woul d say yes, please raise your hands. No,
pl ease rai se your hands. Six nos.

"Is the device for a use which is of
substantial inportance in preventing inpairnment of

human heal t h?"

Yes, please raise hands. No, pl ease
rai se hands. | have three votes on one side.
Gentl emen are you abstaining or -- ?

DR.  GONZALES: I am actually stil

t hi nki ng about a yes vote. So that --
CHAI RPERSON CANADY: Ckay. That's fine.
DR. GONZALES: You are asking for nos,
ri ght now correct?
CHAI RPERSON CANADY: W started wth

yeses. s everybody ready to vote, let nme start

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

268

with that? Are you ready?
DR. GONZALES: | amready, now.
CHAI RPERSON CANADY: Ckay. We'll start.
Second question, "Is the device for a use which is
of substantial inmportance in preventing inpairnent
of human heal t h?"

Yeses, please raise your hand.

Three yeses. Nos, please raise your hand.

Three nos. | am going to vote no as
the tie-breaker.

Number three, "Does the device present a
potential unreasonable risk of illness or injury?"
Are we ready for a vote or nore thought? I
didn't wite the questions. Al who woul d
say yes, please raise your hand. All who would say
no, please raise your hand. Five.

UNI DENTI FI ED: | abstai n.

CHAI RPERSON CANADY: You abstai n. Very
good. Number four is obvious, that we said as a
group, no, to all of the questions above. I
note again, individually you conplete your form as
you see fit. It is inportant not to follow the
group on your own personal form That takes us to
i tem nunber five, correct?

MS. SHUL MAN: Correct.
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CHAI RPERSON CANADY: "ls t here

sufficient information to determ ne that general
controls are sufficient to provide reasonable
assurance of safety and effectiveness?"

Al who would say yes. Al who would
say no. SiXx nos.

Number Si X, "Is t here sufficient
information to establish special controls to
provi de reasonabl e assurance of saf ety and
ef fecti veness?"

Al who would say yes. That is five.

Al who would say no. Five yeses, one
abstenti on.

DR. GATSONI S: The form is a little
conf usi ng. It says if you said yes to any of the

first three then you have to go to item seven. So,
you don't answer five or siX.

MS. SHULMAN: Correct. But we didn't
say yes to any of the first three.

DR. GATSONI S: But if sonebody did.

CHAI RPERSON CANADY: Now, | think we get
to nunber seven which is a delineation of what we
t hi nk those special controls should be.

Let's do it simlar to how we did |ast
time; | will go by the grouping they have, and then
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we' I | open conversation for any additional ones.

Post mar ket surveillance? Al | I n
favor? Five.

MS. SHULMAN: You didn't answer yes or
no to that one.

CHAI RPERSON CANADY: We didn't have to.

| am not going to put them on the spot again.
Okay. Al in favor of performance standards?

DR. KU. | have a question.

CHAI RPERSON CANADY: Yes?

DR. KU. Wth performnce standards, can
you specify rates of failure of the device?

MS.  SHULMAN: You certainly can.
Performance standards are the ones recognized by
rul e making.

DR. KU: Oh, vyou nean I|ike the AM
standard for exanpl e.

By rul e making through the FDA.

MS.  SHULMAN: Rel ax your hand for a
second.

DR. KuU: So you can say that current
failure rate is three percent, and we'd want to be
sure that you guys neet three percent or better?

MS. SHULMAN:  Maybe |'m wr ong.

MR. DI LLARD: ND. No. | just want to
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clarify.

This is a point that everybody gets
stuck on every time we do this form The
performance standards are ones -- you've probably
never seen one. One that we have been working on
for 15 years and | believe went final was one on
apnea nonitors. And one that you nay have seen was
on cable and |eads, mle and female cables and
|l eads. It was based on a nunber of reported deaths
of plugging a male lead into a wall socket; being
able to do that. That IS an FDA- mandat ed
performance standard that all manufacturers of the
ki nd of product have to adhere to.

We have to go out with a proposed rule,
get coments and then go final, just |ike we would
in any rule-making like a classification process.

That is specifically what we are tal ki ng about
here for performance standards.

So, any other kind of standard, an
i ndustry  standard, ei t her consensus  or non-
consensus, an international standard, that type of
t hi ng, you would want to put under "Other" in terns
of standards. So, if you believe though we
need to promul gate an FDA- based perfor mance

standard for these products, that is where you
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woul d check yes on this one.

CHAI RPERSON CANADY: Any ot her questions
for clarification?

DR. GONZALES: So, since the issue is
the battery and battery function, and problenms with
the battery, the inplantable, would that be under
performance standards, to |ook at that subtype very
specifically and in detail? O would that be under
"Ot her"?

MR. DI LLARD: It could be either one. |
know that is not the answer you are |ooking for,
but the fact of the mtter is that if you are
concerned about a specific conponent of a device,
but you believe there is already existing, and |I'm
not saying there is or isn't, but already existing
i ndustry standard, for exanple, that covers battery
life, that has been referenced, that you believe is
i nperative for any manufacturer of kind of this
product to neet that standard, but it is a
consensus standard, an AM standard or an ANSI
standard, that would go under "O her".

If you think we need to take not only
t hat know edge but FDA know edge and ot her general
know edge about batteries and actually pronul gate

a performance standard that would be a regulatory
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standard, then you would check performance standard
her e.

DR. GONZALES: Then could | ask Dr.
Wal ker to comment on whether there is a standard
for battery failure? Not just failure in ternms of
| oss of power, but failure in terms of other
aspects of failure in terms of |eakage, toxicity,
ot her probl ens.

Are there such standards?

DR.  WALKER: I am not aware of any
voluntary trade or non-proprietary standards?

Medtronic may have a standard that they
use internally, but that is not, | don't think
that's what we are tal king about here.

DR. GONZALES: So, then | believe that
the battery function as far as abnormalities of the
battery would be under "Other" since there is no
st andard performnce.

CHAI RPERSON CANADY: So lets, are we
ready to vote on the issue of performance standards
now? All in favor, yes?

All  opposed? One, two, three, four,
five, six.

Patient registries? Al in favor? All
opposed?
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Al'l confused?

Is there confusion on this? There | ooks
i ke there's confusion.

Can we clarify that category?

DR. W TTEN: I mean you want
clarification on what, on what is a registry?

CHAI RPERSON CANADY: That's correct.

DR. W TTEN: It is a record of the
patients who have received the product. But |
don't think, it doesn't nmean that we do actively
get information about what has happened.

MR. DILLARD: JimDillard.

From the standpoint of a registry here,
many manufacturers, and this is different than
post - mar ket surveill ance because surveill ance would
actually be something that they would actively be
doing, but a registry here would serve nore as
per haps sonmething that a manufacturer would try to
get as much information as they could on a patient,
by postcard, by record of what they' re doing. To
keep an ongoing log of the types of patients and
some smal | amount of data that is going on.

But to be able to have sone information
but not necessarily to the extent that post-market

surveillance is looking for perhaps sonething
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specifically that may need to be clarified |ater on
wi th data.

M5. WOINER: Cl arification.

So, in other words you can do post-
mar ket surveillance without a patient registry, but
you can't do, but it doesn't work the other way.
Because you need to have sone formof a registry in
place to do post-market surveillance. But the
registry itself 1is not enough to give you the
degree of data necessary to support?

MR. DI LLARD: | alnost think of it as a
hi erarchy and hopefully this doesn't bias anybody.

But | think of a post-approval study, for exanple,
as being the highest form of kind of post-approval
requi renents. You actually have to go do sonething
that is prospective, post-market study to either
gat her sone information or answer sonme question,
and it would be intended to gather some data to
support an issue that perhaps cane up in the
approvability of a device, for exanple.

Surveillance would be nore on the end of
perhaps | ooking for trends of sonething that m ght
have been a |owIlevel adverse event but you're
really trying to answer it, but you're trying to

get a broad data base to give you a sense of
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whet her or not it is different than your pre-narket
study, for exanple. But it would be sonething
where you'd be |ooking for sonme data but not
necessarily from a real prospective, post-approval
type of study.

And then | would go one step further
down, a patient registry would not be focused on
data or a specific issue, but nonetheless, sone
information that the manufacturer could use in the
future either to support a nmultitude of things that
|'"ve heard about. I mean from the standpoint of
other kinds of clainms, to try to further clarify
sone rates they may have put in their |abeling when
it was approved or reclassified, could be used for
| egal purposes too -- to have sonme data that would
be broad based after the product was approved.

| think there is a nultitude of reasons
why and how you coul d use that.

CHAI RPERSON CANADY: Dr. Ku?

DR. KU: Can | ask one nore clarifier in

relation to that? Who decides which data are
col |l ected in t hat post - mar ket surveill ance
cat egory?

MR. DI LLARD: If you recommended, and

we, in a reclassification effort or an approval of
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a product, either one, thought that post-market
surveillance was necessary. You heard sone |
t hi nk, in training about what sone  of our
authorities are in post-market surveillance, and
there is no longer any required post-narket
surveill ance based on FDA as of My, 1997.

It is all di scretionary post-narket
surveillance. So, it would be a discussion between
us and the manufacturer to cone to an agreenent on
a post-market surveillance effort and what kind
data, and OSB, FDA | guess, | should say, yes, and
the manufacturer to conme to an agreement on what at
what would need to be in that study and what kind
of data we were going to gather

CHAI RPERSON CANADY: Dr. Ku?

DR. KU. So, the long and short of it is
that we are recommendi ng post-nmarket surveill ance,
by default, there is a registry.

MR. DI LLARD: | can't definitively say
t hat . But | can say in general, that would be a
hi gher order of the level of post-market activity
t hat woul d be needed.

CHAI RPERSON CANADY: Ot her questions?
Are we ready to vote on that issue? "Pati ent
Regi stries.™
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Al in favor yes? No?

Four positives

"Device tracking." Al in favor --

DR.  WALKER: Can | get a point of
clarification?

CHAI RPERSON CANADY:  Sure.

DR. WALKER: | thought we decided we

were going to track which device goes into which

patient.

CHAI RPERSON CANADY: We are; that was
the default.

DR. WALKER: That is the patient
registry?

CHAI RPERSON CANADY: That is going to be

our recomendation, yes.

DR. WALKER: Then what s device
tracki ng?

MS. SHULMAN: Just the device versus the
patient. One, where is the device and where is the

patient. Sonetimes they aren't in the same pl ace.
(Laughter.)
Not necessarily with this device, but
for this form
DR. WTTEN: Can | just clarify? As M.

Dillard just said it is a hierarchy and device
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tracking is just know ng where the device is, which
usually is wth the patient, but not actually
gat hering any infornmation.

Just in case for exanple, there was a
problem with the device and you needed to contact
the patients because of sonme safety concern that
had ari sen.

CHAI RPERSON CANADY: Questi ons
clarified?

Shall we vote on this issue, "device
tracking"? Yes? No?

"Testing guidelines". Yes? Yeses for
testing guidelines? Yes?

Clarification for "testing guidelines"?

MR. DILLARD: JimDillard.

There is not a huge distinction here
bet ween testing guidelines and guidance docunents
and other standards that you would recomend. I
think if there were a known guideline, ternmed a
gui deline, or even a guidance docunent, we use
gui deline and guidance fairly interchangeably about
what they nmean as opposed to a standard which
brings with it a little bit different connotation.

So here, if there is a known guideline

that you know of, and it nmay not be an FDA-
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pr ormul gat ed gui del i ne, but it m ght be a
prof essional society guideline, it mght be the
Soci ety of Professional Engineers; it mght be the
Ameri can Acadeny of Neurol ogical Surgeons; it m ght
have to do with some sort of testing and you know
about it; you mght check it and then reference
what it is that testing guideline is. So it is a
very nondescript way to attack the guideline
gui dance i ssue.

CHAI RPERSON CANADY: Ot her questions?
Al in favor of "testing guidelines"? All opposed?

| have two and two; | am going to say No. That
woul d be three and two. Other? M. Wjner?

MS5. WOINER: Yes. Could we, or could
the panel specify under the "Other" -category,
specific post-market surveillance data that we
woul d feel worth of collection in a CQ or whatever

process we're going to call this?

CHAI RPERSON CANADY: I don't see why
not . Yes. The floor is now open to such
recomrendat i ons regar di ng anyt hi ng addi ti ona
people would like to see added to the special

control s.

DR. GONZALES: Since we voted against
performance standards because they don't exist
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regardi ng battery function, and that was the crux
of the potential problem or difference, a standard
or some set of follow up for battery and battery
function now it seens to nme needs to be discussed
and a direction given to the conpany. And | think
that the person who is the expert is Dr. Wal ker, so
| would really put it in his lap to help us wth
that kind of standard devel opnment, or direction.

DR. WALKER: Well, let ne see what | can
do. There exists a standard that says how these
devi ces should be tested and what sort of |oad they
should be tested on and what are the mninmm and
maxi mum rates. Perhaps we mght, by reference,
want to incorporate that standard for output and
bi phasic and no DC and that sort of thing. | think
that is a good standard because | was on the
conmttee that wwote it, along with Dr. North.

Wth respect to battery out put,
certainly one option that we have would be to
i npose on this indication for a Class |l device the
sane sorts of annual reports, biannual inspection
and pre-market visits that are inposed on a Class
I11 inplantabl e device.

My recommendati on would be to adopt what

is already being done wth other Class |III
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i npl antable stimulators, rather than trying dream
up our own as we sit here on a Friday afternoon.

CHAI RPERSON CANADY: So are we saying
then that the standard that we want is the sane
post-market standard as a Class Il but not the
same pre-market standard?

DR. WALKER: Correct, because the Cl ass
1l requires clinical trials.

CHAI RPERSON  CANADY: l's t hat a
reasonable thing fromthe FDA's perspective?

MS. MAHER: Well, this is Sally, can |
say sonething? The annual report aspect is
actually a requirement of the PMA procedure and how
you handle the PMA section of the |aw. It is not
part of the 510(k) substantial ly equi val ent
section.

So, | think what you are actually asking
for needs to defined nore clearly here, such as
sone sort of annual report on the performance on
the device, not an annual report as defined under
the PMA sections. | amnot quite sure what you are
| ooking for, but I don't think you are | ooking at a
PMA annual report type of thing.

CHAI RPERSON CANADY: " m | ooking for an

annual report on battery-related conplications.
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DR. WALKER: Sur e. Devi ce failures.

DR. EDMONDSON: I think, too, before a
special control pre-market special control too
should include a limted clinical study to |ook at
the hardware performance of the IPG itself wth
regard to any inopportune stinulation, Dbattery
function in situ. Just those two things, | think.

CHAI RPERSON CANADY: Dr. Ku?

DR. KuU: | am not convinced that a
clinical study is needed. I mean, if you can
bench-t op t est this t hi ng and achi eved a
reliability of .03 percent failure rate for 100
di fferent devi ces, t hen i npl anti ng it, t he

technol ogy is known.

CHAI RPERSON CANADY: Well, let's put the
two recommendations for "Other"™ to a vote. And |
think that will resol ve.

One would be "that there would be an

annual report regarding device failures". Al in
favor? That is six. Opposed? There's nobody
left.

"That there would be a clinical study
regardi ng hardware performance.” All in favor?
Al in favor?
DR. EDMONDSON: Can | nake a commrent ?
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CHAI RPERSON CANADY:  Sure.

DR. EDMONDSON: Agai n, before the
noti on.

CHAl RPERSON CANADY: Only if you don't
li ke the vote.

DR. EDMONDSON: I would like to nmake
anot her push for a clinical study before rel ease.
There are many nuances that really you can test in
the | aboratory to determ ne frequency, output, all
of these engineering issues. But when you i npl ant
t he device and sonebody goes out and they now their
lawn and a nunber of other things, there my be
some nuances intrinsic to that device. So | think
that a limted study wth focused questions is
really warranted.

CHAI RPERSON CANADY:  Okay we will put

that question to a vote a second tine. Al in
favor raise your hand. Dr. Ednmondson, you're in
favor, raise your hand. Al l opposed. Three, four

to two, opposed.

MS5. WOINER: Dr. Canady, | just want to
et the record state that | think that Dr. Gonzal es
has brought up sone very inportant points about a
25 percent "Other" section and | would hope that

FDA and the manufacturing sector would do sonething
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logically about comng up wth some very clear
descriptors other than a broad-based "O her"
section so that we are absolutely certain of what
IS occurring.

CHAI RPERSON CANADY: Ot her conmments.

Dr. Gonzal es?

DR. GONZALES: I have changed ny vote
because now that we have included reports on
performance, conplications, failures and
i nspections up to Class [IIl standards, I am
satisfied that now the downgradi ng of the change of
the classification fromlll to Il, now that | know
we are able to inpose those kinds of follow ups
restrictions, and inspections, and up to this point
| was not aware that we would be able to do that.

CHAI RPERSON CANADY: I'm not sure we
have done that.

DR. GONZALES: Well, but we may do that.

CHAI RPERSON CANADY: We have
recommended, and |'Il just rem nd everybody that we
are recommending that there be an annual report of
device failures. That is the only additional
standard other than the ones that we have voted on
that we've added. If there are additional things

that we wish to add, such as inspections, then we
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need to say that. Dr. Wil ker?

DR. WALKER: | had put up a foil wth
sone suggested changes to the labeling. Wuld this

be an appropriate time to add those to our |aundry

list?

CHAI RPERSON CANADY: It would be. Does
everyone recall them or do we need to see them
again? The issues of |anguage. Can we vote that
we recomrend those changes? Al in favor raise
your hand. Al'l opposed? | believe that conpletes

nunmber seven.

DR. GONZALES: Can I make a
recomendation that, as Dr. Walker stated earlier
that inspections to the Class IIl standards be
i nposed?

CHAI RPERSON CANADY: Yes. And | would
ask that we vote on that. Al in favor of that?
Opposed? That is yes, siXx.

MS. MAHER: Before we move on, could |
ask JimDbDillard how that would be noved forward, in

interaction wth the conpliance and evaluation

group?

MR. DILLARD: Jim Dillard. In ternms of
that recomendation up to Class 11l standards of
i nspection, | think |1 can tell you how we would
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interpret that recommendati on which is what | think
Sally is getting at.

The interpretation of that in ny mnd
would be that we put this in the higher kickup

category to do what we should be doing by

regul ation, which 1is, inspect every couple of
years, do a full inspection. Certainly, in this
particul ar product line for a manufacturer because

the fact of the matter is when we go in and do an
inspection at a manufacturing facility and the
manuf acturer nmay have nultiple lines of products,
we don't go inspect every line and every procedure.
We obviously go in and take sone statistical
sanplings and | ook at various aspects of a process
and see whether or not, in general, they are in
conpliance with the quality systemregul ation.

| think the interpretation that | would
take away from this is that you are saying is what
we should do is we should inspect every two years
not every five years because it is one of those
devi ces that should have a kick-up factor. Number
two, it ought to be a target of every inspection
that we go into that facility, is to make sure that
we inspect this particular product and product |ine

every tine, in addition to others that we m ght
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| ook into al so.

But from the standpoint of a pre-
cl earance inspection which a Class Il PMA product
woul d have, that generally would not be sonething
that we would do nor would we probably make that a
high priority; to mke sure that every tinme a
manuf acturer had this kind of product, if it was

under 510(k) to inspect them pre-approval for

conpliance with quality system regul ations. That
is probably not sonmething that wll conme out of
this. But | think that by bringing these issues
up, | nean, the fact of the matter is, and maybe |

can clarify one thing: nunmber one is, yes, you are
maki ng a recomrendati on. | agree with Dr. Canady
on that. The other thing is just vyour nere
di scussion on this and having a strong position
hel ps us then to focus on those issues when we are
maki ng our final regulatory action.

So, keep that in mnd too, when you're
di scussing the particular issues.

DR. KU: Can we nmke pre-narket
i nspection part of this recomendati on? The
reason is that | think we are breaking new ground
and | think that my be something that my be

war r ant ed. This obviously can be re-reviewed for
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reclassification again in five years, or whatever.
MR. DI LLARD: Dr. Canady, would you like

me to coment on that again?

CHAI RPERSON CANADY: | guess | want to
conmment on that. | guess | am not sure that
acconmplishes what we want, as | think about it.
The real issue is whether there is going to be
battery failure. | am not sure that can be

addressed directly at the pre-market inspection.

DR. KU. But don't they need to eval uate
the entire manufacturing process at that tine? O
is that already done?

CHAI RPERSON CANADY: | think that would
be part of the normal process, in ternms of the
di scussi on.

M. Dillard?

MR. DI LLARD: The inspection, without

going into great detail about what we do on
i nspection, whether it is a Class IlIl or a Class
1, if we are inspecting the product line we'll go

in and | ook at the processes that the manufacturer
has, we'll look at the specifications, we'll | ook
to see whether they have tested in accordance with
the specifications and have witten down and | ogged

the kind of data that goes into it, that to nme in
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my mnd isn't too different between a Class IIl and
a Class Il device.

You | ook for the sane veracity in the
data, and their adherence to their own internal
processes, that they have to do the specific things
that you are talking about and focussing on, in
ternms of battery testing, overall product testing,
hermetic sealing in this case and everything el se.

We woul d assune there would be a process
in place to look at that and that the manufacturers
tested in accordance with their specifications.
And we woul d | ook for that.

CHAI RPERSON CANADY: Ms. Wj ner?

M5. WOINER: | was just going to say
that | guess ny advice to the Conmttee would be
that if we are going to add nmuch nmore to the |ist
then are we really making the right decision to say
that this is a Class |l because | am not sure that
we need to go so far as a pre-market inspection.

| think the task before us at hand is to
ensure that if we are going to go to Class Il that
we are ensuring a certain degree of quality,
standardi zation and | think that what is on the
list right now acconplishes that.

CHAI RPERSON CANADY: O her coment s?
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Can we then vote on that issue of
whet her we wish to include a pre-market inspection.
DR. KU 1'll withdraw that.

CHAI RPERSON CANADY: You withdraw it?
Fi ne. Then | would like to go over question seven

as it now is constituted which would be to have

post - mar ket surveill ance, pati ent registries,
device tracking, inspection at Level Ill and device
failure reporting on an annual basis. And | woul d

ask for a yes vote on that.

Yes is do you agree to the package?
You' ve done it piece by piece.

All nos. That's a five one.

UNI DENTI FI ED SPEAKER: No, no, it's a

Si X

CHAI RPERSON CANADY: You're correct.

DR. WTTEN: Can | ask for sone
clarification on two things? One is that you

haven't comented here anywhere on those things
that the sponsor suggested as special controls.

Were you neaning to include some or none or all of
those, the standards that they suggested, the other
things that were in the petition, | nmean the
sponsor of the reclassification petition. That was

one question. And the other thing is that | wasn't
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sure what you were voting on. The list, or the yes
or no, is there sufficient information to establish
speci al controls.

CHAI RPERSON CANADY: We were voting on
the overall package, which would be including what
conponents constituted special controls.

MS. SHULMAN: Okay, then | guess it is

just a matter of housekeeping to make sure that

nobody is confused. If you just want to vote
first, I know it is a repeat of question six, but
just yes or no to classify it into Class II. It's
the first part of question seven, is there
suf ficient i nformation to establish speci al
controls. | know that's what you all have been
speaki ng about. But if you just can get a vote for

t he record.

CHAI RPERSON CANADY: Al in favor of
special controls? Yes. No. Five - one.

MS. SHULMAN:  Ckay.

CHAI RPERSON CANADY: Now, the speci al
control. Do we want to address the special
controls as presented by ANS? VWi ch addressed a
nunber of exacting standards, actually.

Dr. Wal ker?

DR.  WALKER: Let me suggest that we
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adopt them | have suggested some changes to them

and let's adopt them

CHAI RPERSON CANADY: Al in favor of
t hat approach say aye. Rai se your hand. Six -
nil.

Okay. I believe that wmy conplete

guestion seven to everyone's satisfaction. Ckay.
Nunmber ei ght; S a regul atory

performance standard needed, required to provide

reasonabl e assurance of t he safety and
ef fectiveness of a Class Il or Il device.
MS.  SHULMAN: You can skip question

eight and we can skip nine because that goes wth
guestion eight. We can skip question ten because
that is for PMAs.

CHAI RPERSON CANADY: Ckay. We are back
to nunmber 11, "Can there otherwi se be reasonable
assurance of its safety and effectiveness wthout
restrictions on its sale, distribution or use
because of any potentiality for harnful effects or
the collateral neasures necessary for the device's
use.

MS. SHULMAN: Pl ease renmenber voting no
makes it a prescription device.

CHAI RPERSON CANADY: All in favor raise
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your hand. All opposed. Six nos.

The first one is "Only upon the oral or
written authorization of a practitioner, |I|icensed
by law to adm nister or use the device." All yeses
rai se your hand. Nos?

The next one would be, "Use only by
persons with specific training or experience in its
use."

Yes?

MS. WOINER: Point of clarification on
t hat .

Does that second category enconpass
technicians that are involved in programm ng these
devi ces once they have been inpl ant ed?

CHAI RPERSON CANADY: That you woul d have
to make as a recommendati on.

She is presunming that the programm ng
may not be done by physicians.

MS. SHULMAN:. Usually it is not.

CHAI RPERSON CANADY: That is what | am
saying. So should there be special training?

MS. WOINER: Are you waiting for an
answer ?

CHAI RPERSON CANADY: | guess ny view is

that it would be done under the direction of a
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physician and that the training should be so
specified in that context.

M5. WOINER: Okay. Would that include a
licensed nurse practitioner or a clinical nurse
specialist, for instance? O would they fall in
the first category?

CHAI RPERSON CANADY: | would not give
t hem independent, no. But that is ny personal
view. The panel m ght have a different view

Are you ready to vote on this issue?
"Use only by persons wth specific training or
experience in its use." Yes? Three yeses. No?
Three nos. | amgoing to say no, as a tie-breaker.

"Use only in certain facilities.”
Yeses? Raise your hands. Nos?  SiX. Any ot her
restrictions that the panel would feel need to be
applied or would like to apply? | believe we have
conpleted this form

MS. SHULMAN: All right, now we have the
second one.

CHAI RPERSON CANADY: Do we have to vote
on the fornf

MS. SHULMAN: You may vote on both of
t hem t oget her.

CHAI RPERSON CANADY: Okay, good. Under

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

296

gquestion four, indications for use, | would suggest
that we are not proposing any changes in the
i ndi cati ons, are we?

MS. SHULMAN: So, we can put on there,
as in the reclassification petition?

CHAI RPERSON CANADY: Ri ght .
"ldentification of any risks to health presented by
devi ce. " Comrent s? As in the reclassification
position. Recommended advi sory panel
classification, Class I1I.

Do we still need to put a priority on
this one, Dr. Wtten?

DR. WTTEN: Yes, they still need to put
hi gh, medium or | ow.

CHAI RPERSON CANADY: Hi gh, nedium or | ow

priority.

DR. WTTEN: Right.

CHAI RPERSON CANADY: Any comments?

Al in favor of high, raise your hand.

Medi unf

Low?

"I'f the device is an inplant or is life-
sust ai ni ng or i fe-supporting, and has been

classified in a category other than Class 111,

expl ai n fully t he reasons for t he | ower
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classification wth supporting docunmentation and
dat a.

The sunmary of information would be the
presentati ons made here today, the petition and the
witten material di stri but ed. Any additiona
i nformation people would like to include under the
| ast category?

Any additional restrictions people would
like to place?

Any comments or questions before we vote

on the two docunents?

IVS. SHUL MAN: There is one nore
guesti on.

On the back of that you can skip
guestion ten because that is for Class | device.

And it's just question eleven, "existing standards
to the device, device or sonme assenbly conponents
or device materials, parts and accessories.”

CHAI RPERSON CANADY: Any comments or
guestions?

Hearing none, we wll vote now on
accepting the docunments together as conpleted by
t he group.

Al in favor, raise your hand.

Al l opposed?
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So five-one.

Ot her busi ness?

The next neeting of this panel wll be
Decenber 10, 1999.

Ot herwi se, we will now adjourn.

DR. WTTEN: 1'd like to thank the panel
and the FDA and the industry people who have been
here today for your help.

(Wher eupon, the proceedi ngs went off the

record at 3:29 p.m)
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